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Generation 


Few can equal the experience of 
the Moloney Electric Company 
in the development of modern 
high voltage transformers. 


We are exclusively manufactur- 
ers of transformers and are in a 
position to give our individual 
and undivided attention to your 
power transformer requirements. 
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Transmission 


In. hundreds of sub-stations, 
indoors and outdoors, Moloney 
Transformers are rendering a 
service that fully justifies our 
painstaking methods of design 
and construction, which includes 
more liberal designs and the 
selection of only the best mater - 
ials available, regardless of price. 
You can depend upon a Moloney 
Transformer in any kind of 
transmission service. : 
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Fifty Years of Service 





Twenty-five Cents per Copy 





Distribution 


For the past twenty-seven years | 
Moloney distribution transform- 
ers have been widely - and 
actively engaged in furnishing 
power to industry in all sections 
of America. 


The fact that they are so repeat- 
edly purchased for this class of 
service is the best indication of 
the satisfaction they are giving. 
Complete information on a 
complete and superior line of 
Moloney transformers will be 
furnished at your request. 
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Announcing the Metropolitan AA Rotary 
—the Meter Switch with the AA Rating 


Self-leveling bracket 


Underwriters 
‘AA”’ rating 


Metal meter mounting 


This switch cannot be 
wired up so that fuses 
are ever alive in ““OFF”’ 
position to the cus- 
tomer. 


Mounting holes for all meters 


Meter adapter for all meters 


Knockouts. 

Sealing post for “‘ON”’ 
position 

“ON”’ position 


Fuses always dead in 


Rotary disk “OFF”’ position 


Handle in “OFF’’ position— 
Fuses always accessible 


Fuses 


“4 : Mounting bracket 
D = q 
ea Lila. SEAL \& e Sealing post for “OFF” 


position 
Projecting post for seal 


All metal seal 





Your customers are anxious to help With the Metropolitan AA Rotary there 
you give them better service. W hen is no reason for breaking seal to replace 
they know the safety and ease with 
which fuses can be replaced in the 
Metropolitan AA Rotary Switch, , : 
they will not call “emergency” Lut fuses to view for replacing and discon- 
will renew the fuses themselves. nects all sources of current. 


fuses. It is all done in one operation— 
moving handle in “OFF” position brings 


THE METROPOLITAN DEVICE CORPORATION HAS BEEN A MANUFACTURER OF 
“AA” SWITCHES FOR TEN YEARS. 
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METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue, Brooklyn, N. Y. 


Gentlemen: Please send full information on the Metropolitan AA Rotary Meter Switch. 
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Volume 83 


The Cost of Light 
Comes Down Again 


HERE is something exhilarating in the news that 

on July 1 the price of “Mazda” lamps is coming 
down once again—the fifth reduction in about two 
years, aggregating a total of 37 per cent, achieved 
through continued improvement in the process of manu- 
facture. For to the public the cost of lamps is closely 
akin to the cost of light, and the falling price of this, the 
article most commonly purchased to maintain the light- 
ing of the home, naturally is accepted as a sort of 
index of the general cost of using electricity. Auto- 
matically it gives the impression that electricity is the 
one modern service that is constantly lightening the 
burden of the cost of living. And this is well. 

There have been so many of these reductions that 
electrical men may perhaps be now disposed to accept 
them as a matter of course—the reflection of a trend. 
But they are more than that. Such a basic benefit 
offered to the consumer is of the utmost importance 
in the market. It should be made the opportunity not 
only for intensive selling throughout the lighting field, 
in every community, but broadly for the interpretation 
to the public of the progressive economy to the con- 
sumer which today places the entire electrical industry 
in a unique position. 





Poor Lighting— 
the Boll Weevil of Industry 


HE annual loss to crops and stored products in the 

United States through the depredations of insects 
and rodents is estimated to be more than two and a 
quarter billion dollars. Of all the insects, the boll 
weevil is the mcst destruetive. Three hundred million 
dollars’ annual injury is laid at his door—or would 
be laid there if he had a door. Greater enemies to the 
cost of living, however, than even these rapacious in- 
sects exist, unheeded and uncombated. Of these, poor 
lighting is one of the most formidable. 

Sufficient data have accumulated in laboratories and 
in factories to put it beyond dispute that improved 
lighting throughout the industries of the nation would 
result in a large increase in production without appre- 
ciable additiona) cost. A conservative figure points to 
a 10 per cent increase in production above the price of 
the better lighting. This alone would add to the 
nation’s wealth a sum equal to all the damage due to 
insects and rodents. A further saving would be 
caused by reduction in the number of accidents to men 
and machinery. The conclusion arrived at is that in- 
adequate and improper lighting is fifteen times more 
damaging than the boll weevil and twice as destructive 
as all the insects and rodents in this country. 

Science has not yet found out how to exterminate 
all of the crop-eating pests that help to maintain the 
high cost of living. Experts in electric lighting, 
however, know how to rid the factories of their boll 
Weevil. As long as it is permitted to take its toll the 
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industries must be convicted of indifference to a pre- 
ventable waste the results of which are as disastrous 
as those brought about by insects, rodents or excessive 
taxation. 





Serious Power Shortage 
in California 


UFFERING from the worst drought that has ever 
been known in the history of the state, California 
finds itself in the grip of a serious shortage of elec- 
tricity. In the southern part of the state the hydro- 
electric companies have already limited users to 80 per 
cent of their customary supply. The question naturally 
arises, “Where is the vaunted superiority of private 
initiative and enterprise?” and without doubt the 
advocates of municipal and state ownership will cap- 
italize the misfortune of the privately owned utilities. 
However, it is not to any lack of foresight on the part 
of the power companies that the shortage is due. 
The Southern California Edison Company, for ex- 
ample, is noted for its enterprise. For the past 
five years it has been spending from twenty to thirty 
millions yearly on new developments and extensions. 
It is a matter of record that the company sought to 
develop the waters of the Colorado River four years 
ago and guaranteed, if given a permit, to deliver power 
from that stream by 1923. Had the company been 
allowed to do as it wished, there would be ample elec- 
tricity for all purposes in California today. The South- 
ern California Edison Company cannot do _ the 
impossible, however. The water supply is 40 per cent 
less than the lowest record known to man, and Los 
Angeles and the vicinity are growing by leaps 
and bounds. Even with every bit of steam equipment 
it can command—and it has bought turbine equipment 
as far away as Cuba—the Southern California Edison 
Company alone will be more than a hundred million 
kilowatt-hours short until it can get its new steam equip- 
ment on the line and until the winter rains replenish 
its dried-up reservoirs. As an index of just what such 
a power shortage means to one company, five million 
dollars will have to be spent for extra fuel alone by the 
Southern California company during the emergency. 
Although it is unlikely that another such shortage 
will ever face the power companies of California, the 
situation reveals certain conditions which need remedy- 
ing. In the first place, it shows that water-power de- 
velopment is not without hazards and that proper allow- 
ances should be made for them; second, it emphasizes 
the necessity of the early development of the Colorado 
River, for there is little sense in burning oil when 
water power is running to waste; third, it indicates 
to the California Railroad Commission that it must be 
more liberal in the matter of steam-reserve equipment 
to guarantee to the users of electricity in California 
ample power at all times regardless of the winter rains. 
Cost what it will, no state like California, in which 
electricity plays such a vital economic part, should 
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have to face another power shortage like that of this 
year. While all of the power companies have shown 
commendable spirit in pooling resources to mitigate 
the evil consequences of a water shortage equivalent 
to half a billion kilowatt-hours in five months, it is 
plainly evident that so long as the Colorado River flows 
idly into the Gulf of Lower California more steam-re- 
serve equipment must be installed by many of the com- 
panies, and slightly higher rates will have to be per- 
mitted to maintain this reserve equipment, if it serves no 
other purpose than to insure against future shortages. 





Joint Signal and 
Supply Poles 


OR many years the necessity of the power com- 

panies and the signal companies using the same 
poles has been recognized not only on account of phys- 
ica! conditions but on account also of economic con- 
siderations. The result has been that many of these 
companies have entered into some form of agree- 
ment for joint use of poles or for joint ownership of 
poles. There have been a great number of agreements 
made, all different in their nature, and most of them 
unfair either to one or to the other party entering 
into the agreement. In order to remove this condition, 
to assist the various local companies in making agree- 
ments and to spare them the expense and time required 
to work them up, the National Electric Light Associa- 
tion and the Bell Telephone System, it will be remem- 
bered, formed a few years ago a joint general commit- 
tee on physical relations between electrical supply and 
signal systems. This joint committee has published 
principles to govern the joint use of poles, and these 
have met with general approval. They are broad enough 
to cover nearly all cases. The construction methods 
recommended are those of the National Safety Code. 
Although the principles of joint pole use have been 
established satisfactorily, the more complicated and 
detailed work of providing a definite form of agree- 
ment has not been completed. This work is progress- 
ing, and it is hoped that some time in the near future 
a general standard form of agreement can be proposed 
for adoption by all signal and power companies. 

At present in many places where new agreements are 
considered necessary the question arises as to just 
what the companies should do. While in the past no 
guidance was available on this work, a pretty definite 
line of action is provided now by the report of the 
joint general committee. It will be well for the local 
companies, when agreements are necessary, to see to 
it that whatever agreement they may enter into does 
not conflict with the principles that have been adopted 
by the N. E. L. A. and Bell Telephone System. Local 
conditions may affect the details of the agreement, but 
its general lines should not be contrary to the general 
principles adopted. Any agreement stating principles 
that do not agree with the joint general work will result 
in embarrassing the joint general committee and post- 
poning the day when a general form of agreement can 
be presented to both the power and the signal indus- 
tries. 

In making agreements there are probably three points 
of chief importance: 

1. In the matter of ownership it may be that joint 
ownership will be found to involve complications in 
bookkeeping, in valuations and in responsibilities which 
make it inadvisable. Some experiences indicate that 
ownership in any pole line should be vested in one or 
the other company, which would charge a rental for 
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attachments to the other, but in other instances satis- 
factory joint ownership has been experienced. 

2. The matter of setting any voltage limitation for 
joint use of poles should be avoided, as the character 
of the circuits and the use of these circuits is what 
should determine the advisability of joint occupancy. 

3. The liability clauses should be carefully consid- 
ered, as the experience of the past shows that many 
such clauses are unfair to one or the other party. 
Though it is evident that in any given case the court 
ruling will be based on actual responsibility rather 
than on the accepted liability in an agreement, such 
unsatisfactory liability clauses may be an unnecessary 
obstacle to a proper solution of the case at hand. 

In proposing any new agreement the power com- 
panies and the signal companies should take advantage 
of their full representation on a very competent joint 
committee and make certain that they conform to the 
best information of this committee. Further, they 
should co-operate with this committee in order to enable 
it to provide in the shortest possible time a general form 
of agreement that will be satisfactory to both utilities 
in all locations. 





Why Not Use More Automatics 

in Mining Service? 

HE application of automatic substations to mining 

service has reached a stage in certain localities 
which warrants their widespread use. Real pioneering 
efforts were required to attain this result. On one 
system, for example, the mine officials opposed the use 
of automatic substations so strenuously that the central- 
station company was compelled to guarantee perform- 
ance and to install complete manual control in addition 
to the automatic. Now these same mine officials refuse 
to have any but automatic substations and have eight, 
which give much more satisfactory service than any 
hitherto obtained by manual operation. 

The reasons for the use of the automatic station can 
be classed under the general headings of better service 
and cheaper service. The first cost of an automatic 
substation is greater than that of the manually operated 
station, but this cost is more than counterbalanced by 
savings in performance. Automatic stations for sup- 
plying the direct current to large mines can be located 
at points which reduce line copper costs and line losses 
to a minimum. It is possible to locate 300-kw. auto- 
matic units, for example, at multiple points on a mine 
property, thus giving better voltage at a less cost than 
would be possible with a manual station requiring 
relatively large capacities in order to carry operating 
labor charges. 

Then, again, the service is better from an automatic 
station because competent attendants for manual sta- 
tions are difficult to obtain and to keep. It is an 
unattractive sort of job to attend a small mine substa- 
tion in an out-of-the-way place, and yet, if intelligent 
action is to be had in emergency, any conversion station 
requires a highly trained technical man in charge. 
Experience has proved, on the other hand, that the 
automatic equipment will never relax and will remain 
on the job under all conditions and at all times. 

A recognition of the facts about automatic substa- 
tions in mining service has not been general in the 
mining industry, but rapid advances have been made 
recently which indicate a much greater use of these 
installations in all the mining regions of the country. 
The pioneering work has been done and accomplished 
facts are making converts rapidly. 
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A Notable Electrical 
Centenary 


HOMSON—without the “p” and with it—is a name 

that shines in modern electrical history. Still doing 
valiant service for the science and the art are Elihu 
Thomson of America and Sir Joseph Thomson of Eng- 
land. It is only eight years since Silvanus P. Thompson 
of the latter country ceased his labors while in the 
full flood of activity. On Thursday of this week fell 
the centenary of the birth of William Thomson of 
Glasgow—better known as Lord Kelvin—whose eighty- 
three years spanned the period between the early ex- 
perimental days of Faraday and Henry and the days 
of fruition that followed the advent of Edison. Com- 
bining in unusual degree as Kelvin did powers of 
mathematical reasoning with the inventive faculty and 
the manipulative skill of a great experimentalist, his is 
perhaps the most eminent name of that transition 
period. Very noteworthy was his work in electro- 
statics, in thermo-electricity and in galvanometry. His 
achievements in submarine telegraphy and cables and 
in the design of electrical measuring instruments 
are known to all technical students. To him was due 
the appointment by the British Association in 1861 
of its first committee for the determination of electrical 
standards. His research work was not limited to elec- 
trophysics and electromagnetism, but extended into 
many cognate sciences. He visited America several 
times, delivered a notable series of lectures at Johns 
Hopkins University on the wave theory of light and was 
not only an interested witness of some of the practical 
translations of theory into practice for which America 
provided the first theater, but also a valued adviser in 
making possible their achievement. A few months 
before his death in 1907 he addressed himself with un- 
flagging zeal to lecturing on the electronic theory of 
matter. Not only scientists and engineers but all be- 
lievers in progress and enlightenment may well pause a 
moment in their pursuits to do honor to the memory of 
this grand old man of science. 

EEE 
Cable Situation 
Improving 


HE report of the underground system committee 

presented at the N. E. L. A. convention, of which 
an extended abstract was published in the ELECTRICAL 
WoRLD for May 24, was devoted chiefly to the cable 
situation. A frank, definite analysis of existing condi- 
tions was made, supported by comprehensive data. The 
general conclusion was rather pessimistic because the 
data on both cable and joint failures compiled over a 
series of years inexorably indicated unsatisfactory con- 
ditions. In the opinion of the committee cables have 
been neither made properly nor installed properly and 
the fault lies with both the maker and the user. An 
element in the situation has been the economic pressure 
to get enough cables to supply the demand and to get 
them installed quickly, but a more influential factor has 
been the lack of fundamental knowledge of the proper 
way to make, install and operate them. Now that the 
whole situation has been stated and the blame placed 
on all interested in the cable situation, an encouraging 
development is occurring. Research work is bringing 
out the fundamental facts about materials, cable manu- 
facture and joint making. Operating companies have 
decided to use greater care in inspections and opera- 
tions, and makers and users of cable are working 
together to get results for the benefit of all the industry. 
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In other words, the problem has been presented 
clearly and attacked by the full resources of money 
and brains available; and, though they are difficult to 
measure, there is no question that improvements have 
already been made in cables and joints and in cable 
installation and operation. Until the full answer is 
obtained, however, unremitting care must be given to 
existing installations, and new installations should 
be made with a full realization of all the limitations 
imposed by the use of a conducting agency that is 
utterly different from the overhead conductor in its 
factors of safety and operating characteristics. 

————————EE 
Better Organization of the 


Electrical Industry 


NM EN who have observed closely the trend of asso- 
ciation activities during the last few years find 
good evidence that the electrical industry is becoming 
steadily more helpfully organized. The National Elec- 
tric Light Association is gradually increasing the re- 
sponsibilities and activities of its geographic sections 
so that the individual companies throughout the coun- 
try are more directly interested and engaged. The ex- 
ecutives of the manufacturers have developed a very 
practical working contact through the Electrical Manu- 
facturers’ Council and the Electrical Manufacturers’ 
Club. The Electric Power. Club is making real progress 
with the problems of the motor and transformer build- 
ers. There is a sense of unity and common purpose 
increasingly indicated among the affiliated groups within 
the Associated Manufacturers of Electrical Supplies. 
The large growth in the membership of its Radio Sec- 
tion and the earnestness with which the work of estab- 
lishing policies and standards for this new industry is 
being carried forward are a fine example of the useful- 
ness of such organized co-operation. The washing ma- 
chine, cleaner, fixture glassware and credit associations 
also show advancing strength. 

The Electrical Supply Jobbers’ Association continues 
the most constructive influence in the field of distribu- 
tion, though still representative of too small a propor- 
tion of the wholesalers now operating in the industry 
to make its power for good what it might be. And the 
same may be said of the Association of Electragists, 
although this organization has gained notably in the 
value of its service in the last year or two. There is 
still an unfortunately large percentage of the contractor- 
dealers on the outside, however, and the importance of 
bringing these “outside” jobbers and contractor-dealers 
into the atmosphere of organized industry thinking was 
never more pressing than at the present time. To com- 
plete the picture, the annual league conference this fall 
will take action on a plan for the national confedera- 
tion of local electrical leagues. Meanwhile the Society 
for Electrical Development has more clearly established 
itself as the neutral workshop for industry promotion 
and publicity and has gained greatly in confidence and 
usefulness. 

The regrettable resignation of Judge Debevoise as 
legal adviser to so many electrical associations has 
drawn to the attention of many who had not thought of 
it before the extent to which the different branches of 
the industry are coming to understand each other. The 
“Judge” was counsel for the jobbers, the Manufactur- 
ers’ Council, the Manufacturers’ Club, the supply manu- 
facturers, the Power Club and the S. E. D. It was 
a very human bond between them all that has aided no 
little toward harmony of policy and point of view. 


Progress Being Made 
in the 
Electrification 
of Cement Mills 
in the 
United States 
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work of cement manufacture—an industry which turned 

out a product of 137,000,0 barrels in 1923. An esti- 
mate based on production increases and the installed horse- 
power in 1919 indicates that there was in 1923 about 
550,000 hp. in cement plants, which makes the industry 
rank tenth. Of this power nearly 40 per cent was supplied 
by public utility companies. 

The rotary kilns shown in these illustrations are each 
240 ft. long with an interior diameter of 114 in. at a dis- 
tance of 60 ft. from the firing end, where they taper down 
to 10 ft. and then continue that diameter. They have a 
capacity of 1,500 barrels of cement per day, and are fired 
by coal, producing a temperature of 2,800 deg. F. Without 
brick linings they weigh 675,000 lb. each, or about the 
equivalent of ten all-steel Pullman cars. To turn this 
load heavy gearing and motors rated at 150 hp. are neces- 
sary. Although most of the motors installed operate 440 
volts, there is a growing tendency toward the use of 2,300 
volts for newly designed plants. The illustrations also show 
tube mills with their individual synchronous motors. These 
tube mills contain steel pellets which grind the raw ma- 
terial into fine powder. Owing to this powder drifting in 
the atmosphere, the driving motors are installed in another 
room and the tube mills are connected to them by gears 
carried through a wall. 


F work’ ot! ceme is shouldering a large portion of the 
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A 7,300-Kva. Automatic Hydro Station—l 


Sprite Creek Development of Adirondack Power & Light Company Is Fully 
Self-Operating—Design Details and Method of Protection of 
This Largest Automatic Installation Are Described 


By L. A. WHITSIT 
Hydraulic Engineer Adirondack Power & Light Company, Schenectady, N. Y. 





SPRITE CREEK AUTOMATIC STATION AND OUTDOOR 66,000-VOLT SUBSTATION 


FULLY automatic hydro-electric station capable 
of developing 7,300 kva. at 6,000 volts has 
been installed by the Adirondack Power 
& Light Company on Sprite Creek, near the 

mouth of Canada Lake. The site is about 12 miles 
northeast of Little Falls, N. Y., and the plant is now in 
operation and furnishing energy to the system. 

The most interesting feature of the Sprite Creek 
development consists in the fact that it is an auto- 
matically operated power plant of quite a large capacity. 
Numerous automatic generating plants have been built 
in different parts of the country, but only one plant has 
thus far been put into operation that is of a size com- 
parable with this one. The plant referred to is the 
Searsburg station of the New England Power Company, 
which is on the Upper Deerfield River near Searsburg, 
Vt. Its capacity is 5,000 kva., 60 cycles, and it has a 
generating voltage of 2,300. The operating head is 
210 ft. That particular plant is automatically operated 
under the joint control of a time switch, a forebay 
float switch and the transmission-line switch at the 
receiving station. In other words, the plant will come 
into operation at a predetermined time of the day pro- 
vided that the water in the forebay is above a certain 


elevation and further provided that the energy is de- 
sired at the receiving station. The new plant at Sprite 
Creek will develop 7,300 kva. at a voltage of 6,000 and a 
speed of 600 r.p.m. It is a 60-cycle plant and has a 
gross head of 410 ft. and a net head of 370 ft. The 
power from the Sprite Creek development is being 
delivered to the Inghams outdoor substation. 

The control of the Sprite Creek development is dif- 
ferent also from that of Searsburg in that it is placed 
in operation or shut down simply by closing or opening 
the high-tension line switch at Inghams. The fluctua- 
tion of water level at the intake is not such as to affect 
its daily operation. The time element is determined 
at the receiving station, and power may be derived 
from the station at any or all times during every 
twenty-four hours. 


SEQUENCE OF AUTOMATIC STARTING OPERATIONS 


Starting with the condition in which the Sprite Creek 
plant is shut down, the transmission line switch at 
Inghams is open, the oil circuit breaker at Sprite Creek 
power house, which is on the low side of the trans- 
former bank, is open, and there is no electrical energy 
within the plant. Various relays and mechanical opera- 
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tions are under the control of a 220-volt alternating- 
current service which is obtained from a potential trans- 
former placed between the large power transformers 
and the generator oil circuit breaker. When it is de- 
sired to start the plant the transmission-line switch at 
Inghams is closed. This energizes the potential trans- 
former above mentioned and the 220-volt control bus, 
which results in energizing two alternating-current 
solenoids, one of which is connected to the pilot-valve 
mechanism of the governor and the other to an inter- 
lock on the turbine-gate mechanism. Energizing the 
first solenoid places the pilot valve in the opening 
position. Energizing the second one removes an inter- 
lock that has locked the gates in a closed position. At 
the same time two other solenoids are energized, 
releasing the water-pressure brakes which have pre- 
viously been applied. The brakes are under the con- 
trol of two solenoids which if de-energized admit pen- 
stock water pressure to the brakes and if energized 
close off the water pressure from the penstock and re- 
lieve the pressure on the brakes. This particular 
feature will be described in more detail later. 

As soon as the interlock on the turbine gates is re- 
leased the turbine gates start to drift open because the 
gates are so designed as to be in a balanced position at 
part gate opening; that is, at about 0.3 or 0.4 gate open- 
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from this midway position. The opening force on the 
gates is that occasioned by the water pressure of 410 ft. 

The unit will start to speed up and will increase 
in speed to a value that is 95 per cent of synchronous 
speed. The unit thus far in its operation is unexcited, 
although the exciter is mechanically direct-connected 
to the turbine shaft and is likewise coming up to speed 
with its field switch open. When the unit has reached 
95 per cent of synchronous speed the relay device will 
then close the circuit breaker connecting the generat- 
ing unit with the energized transmission line. The 
energized transmission line will then bring the unit into 
synchronism in the same manner as a synchronous 
motor is started. This operation is followed by the 
closing of the field switch. The unit is now excited 
and under governor control and will take the predeter- 
mined load at synchronous speed. 

Inasmuch as the intake is at the outlet of Canada 
Lake, a large storage reservoir, there is in a day-to-day 
operation of a predetermined load no danger of lower- 
ing the water below the intake level as might be the 
case in a small stream where the intake is supplied 
only by a small forebay pondage. In the latter case 
it would be necessary to have a float switch in series 
with the other master control. 

Closing down the plant is accomplished in the fol- 
lowing manner: The transmission line switch at Ing- 
hams is opened and the load thus reduced to zero. 
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a—Auxiliary switch, when main 
switch is open 

b—Auxiliary switch, 

switch is open 

3—Time-delay stopping relay 

4—Master control contactor 

7—Oil circuit breaker and mechanism 

7x—Auxiliary relay for No. 7 

&8—Control power switch 

11—Control power transformer 


open 


closed when main 


reset 
37—Underload relay 


switches-\" (ia 


WIRING DIAGRAM OF AUTOMATIC SWITCHING EQUIPMENT 


12—Overspeed limit switch 
13—Synchronous speed-control switch 
13x—Auxiliary contactor for No. 13 
28—A.C. overload time-delay relay 
30—A.C. machine-field relay 
30x—Auxiliary relay for No. 30, hand- 


38—Bearing temperature relay, hand-reset 
44—Synchronous generator-field contactor 








Exciter, | 
125 v., 48 kw. | 






















47—Potential reverse-phase relay 

49—A.C. machine temperature relay 

53—Exciter relay 

59—Over-voltage relay, hand-reset 

63—Oil pressure relay 

65—Governor solenoid 

73—Limit switch on wheel gate 

87—Machine' differential-current 
hand-reset 

90—Voltage regulator 


relay 
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7,300-KVA., 600-R.P.M., 6,000-VOLT VERTICAL GENERATOR 


Provided with A.T.I. windings 
control. 


in order to secure automatic 


Under this condition relays open the oil circuit breaker 
on the low side of the transformer bank and the poten- 
tial transformer for the 220-volt control bus is de- 
energized. De-energizing the control bus also de-ener- 
gizes the two solenoids on the gov- 
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absolutely assured unless supplied by a _pressure- 
controlled motor-driven oil pump. For this service 
the motor would require a continually energized 
transmission line, and this condition would have 
interfered with the scheme adopted for plant control. 
It could not be expected that an accumulated oil pres- 
sure would hold over during long periods of shutdown 
and the solution of this problem consisted in utilizing 
the unbalanced position of the turbine gates and a full 
penstock pressure for their initial opening. This pres- 
sure is always available whenever the unit may be 
operated. The oil system in the governor is made a 
closed system without any air cushion and a few revo- 
lutions of the main unit create full oil pressure in the 
governor by the means of a belt-driven oil pump which 
is self-contained in the governor stand. This scheme, 
however, permits of a modification to the extent of 
allowing a small amount of air pressure if it is desired. 
It does not, however, depend upon this oil pressure 
being maintained during periods of shutdown. 

Therefore, as long as the main unit is rotating there 
is oil pressure in the governor and the governor will 
control the unit in such a way as to maintain it at 
synchronous speed for the predetermined load. In 
shutting down the unit the momentum of the gene- 
rator rotor while coming to rest will continue to main- 
tain oil pressure for the closing-down operation. 


REASON FOR USE OF WATER BRAKES 


In regard to brakes the air type of brake is the most 
satisfactory. Such a scheme, however, as in the case of 
the oil pressure, would require a motor-driven air pump 
in order to insure the maintenance of air pressure for 
the application of the brakes. This is not feasible with- 
out a separate source of power. The solution of this 
problem consisted in using water pressure from the 
penstock line for the application of brakes, and this 
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Some of the problems which came 
up in connection with this design re- 
quired a solution different from that 
which has been utilized in other auto- 
matic plants. It is essential to have 
an oil pressure available in the gov- 
ernor immediately after the unit is 
started. In the former designs it 
was necessary to count upon this oil 
pressure being maintained during the 
period of shutdown. This is not 





switch is open 
b—Auxiliary 
switch is open 





28—A.C. 
30—A.C 


switch, 
switch, 
-delay stopping relay 


4—Master-control contactor 
7—Oil circuit breaker and mechanism 





8—Control power switch 

11—Control power transformer 
12—Overspeed limit switch 
13—Synchronous speed-control switch 
13x—Auxiliary contactor for No. 13 
overload time-delay relay 

. machine-field relay 


SCHEMATIC DIAGRAM OF AUTOMATIC SWITCHING OPERATIONS AND EQUIPMENT 


open when main 30x—Auxiliary relay for No. 30, hand- 
reset 
closed when main 37—Underload relay 
38—Bearing temperature relay, hand-re- 


set 

44—-Synchronous generator-field contactor 

47—Potential reverse-phase relay 
No. 7 49—A.C. machine temperature relay 
53—Exciter relay 
59—Over-voltage relay 
63—Oil pressure relay 
65—Governor solenoid 
73—Limit switch on wheel gate 
87—Machine differential-current relay 
90—Voltage regulator 
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water pressure is always available at any time when 
application of brakes is necessary. It is also always 
available at any time that the unit may be started. 
However, water pressure does not possess the elastic 
feature of air pressure, which is the chief advantage 
of an air brake, and the elastic feature is accomplished 
by having the water pressure operate against an air 
cushion in a closed tank. 

In this scheme it is not possible to change instanta- 
neously the amount of load on the generating unit. 
The kilowatts to be produced must necessarily be pre- 
determined and provided for by a manually operated 
adjustment on the governor. This may be changed, 
however, for intermittent periods of a day at the time 
of the daily inspection of the plant. 


PROTECTION IS FULLY PROVIDED 


There are twenty or more protective relays and de- 
vices. For example, the overheating of either of the 
four main-shaft bearings will shut the unit down. It 
is then necessary to make an inspection of the unit 
and to reset the protective relay. There is protection 
against undervoltage, overvoltage, out-of-phase relation 
when connecting unit on the line, underload, overload, 
overspeed, etc. Any trouble of any nature will shut 
the unit down. In those cases where the trouble may 
clear itself the unit will come back on; in all other 
cases the relay must be reset manually, which natu- 
rally invites a search for the trouble and its removal 
before attempting to start the unit again. 


AMOUNT OF WATER AVAILABLE DETERMINES OUTPUT 


In the normal operation of the plant its output would 
be determined by the amount of water available. The 
water is obtained from Canada Lake, which is a sea- 
sonal reservoir for the East Canada system. When the 
reservoir is full Sprite Creek will be operated on a 
twenty-four-hour basis in order to avoid wasting water 
over the diversion dam. During the low-water period 
of the year, however, the plant would be operated as 
many hours during the day as would be sufficient to 
supply the required storage water for the East Canada 
system (consisting of the Dolgeville plant, Inghams 
plant and Beardslee Falls plant) at a predetermined 
load setting. As the maximum kilowatt capacity is 
usually desired in the daytime during this period of the 
year the load setting would naturally be the full load 
of the machine, and in order to furnish the amount 
of storage water required the operation might extend 
over a period of four to eight hours out of the twenty- 
four. At other times of the year, when the reservoir 
is full, the water which would otherwise be wasted is 
only sufficient to operate the Sprite Creek plant at full 
load for a part of the twenty-four hours, say for sixteen 
hours. These varying operating requirements can be 
met conveniently by the remote control or automatic 
features used in this type of plant. 

The scheme described above does not furnish any 
energy for station use, such as lighting and so forth 
at Sprite Creek, except when the plant is in operation; 
but inasmuch as the distance from Inghams is only 
7.3 miles, it is very probable at some later time a low- 
voltage circuit will be brought back from Inghams for 
furnishing such miscellaneous station requirements. If 
such a procedure is later followed out, a pressure- 
regulated motor-driven oi] pump and a pressure-regu- 
lated air pump may be installed. Then if it is also 
thought desirable to maintain oil pressures and air 
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pressures over periods of sixteen hours of shutdown, 
the plant may be changed to embody the more usual 
and normal operating features. In this case the main 
penstock valve may be motor-operated and controlled 
by relays in such a manner as to close when the station 
is shut down. The advantage of this procedure will be 
in conserving the water leakage through the turbine 
gates. 





Appraisals Based on Number of 
Meters Connected 


Analysis of Cost Estimates on Small-Town Distribu- 
tion Systems—Limitations and Practical 
Application of Method 


By REUBEN B. SLEIGHT 
Engineer Minnesota Tax Commission, Minneapolis 

OW closely may the cost of a small electric distri- 

bution system be estimated if the inventory of 
poles and wire is based upon the number of connected 
meters? The following discussion will present some 
figures from actual inventories secured for appraisal 
purposes which may give a partial answer to the 
question. 

Data are tabulated for seventy villages in the Missis- 
sippi Valley and the Great Lake States. The places are 
average country towns containing the homes of retired 
farmers, the homes and business places of the merchants 
of the community and in a few cases small manufactur- 
ing industries. In appearance they are much the same. 
No selection has been made upon the basis of topog- 
raphy or outline of corporate limits. Property owned 
by nine companies is represented, but probably two or 
three times as many did the construction work, as a 
number of the places independently operated in the past 
have been connected to large systems within the last 
few years. Some of them were at one time municipally 
owned, but none is so owned at present. 

The tabulated figures are arranged in the order of the 
number of connected meters in the village. They show 
two variables of the distribution system, pole-line length 
and conductor length, in their relation to the number of 
connected meters. The column headed “‘Pole-Line Miles” 
gives the total length of the pole lines of the distribu- 
tion system carrying primary, secondary and street- 
lighting circuits, whether one circuit is carried or 
several. It does not include high-tension transmission 
lines that may be within the village limits. The column 
“Conductor Miles” gives the total single-wire mileage of 
primary, secondary and street-lighting conductors. It 
includes no services and no transmission. Ina few cases 
a small part of this wire is carried on transmission-line 
poles going through the village, but the amount is a 
small percentage. 

The data of the first three columns were used to com- 
pute the ratios given in the last two. They give ‘Meters 
per Mile of Pole Line” and “Meters per Mile of Conduc- 
tor” figured to the nearest whole number. 

At the end of the table (line 71) are the totals and 
averages for the entire list. The average number of 
meters per mile of pole line was found to be 48.4, and 
for each mile of conductor 13.6. As is to be expected, 
when figured by groups those places with larger loads or 
with more meters have more connections per mile. 
Villages with less than 100 meters show 31.1 per mile of 
pole line and 11.1 per mile of conductor. The averages 
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for the group made up of communities with more than 
300 connections are 52.4 meters per mile of pole line 
and 14.3 meters per mile of conductor. 

When the details are examined the very great range 
to be found in the number of poles and the amount of 
wire necessary in systems serving approximately the 
same number of customers shows up in the two ratio 
columns. In towns of more than 100 connections meters 
per mile of pole line go from twenty-eight to eighty- 


TABLE I—RELATION OF CONNECTED METERS TO MILES OF POLE 
LINE AND MILES OF CONDUCTOR 





Line Pole-T ine Conductor Meters pe Meters per 
No. Meters Miles Miles Mile Pole Line Mile Conductor 
1 27 0.3 1.3 90 21 
2 34 0.7 1.6 49 21 
3 35 06 2.8 58 12 
a 42 re 5.4 38 8 
5 42 1.0 3.8 42 il 
6 50 1.0 2.6 50 19 
7 55 0.9 3.5 61 16 
8 64 1.2 6.1 53 10 
9 66 0.8 3.9 82 17 
10 68 1.8 4.4 38 15 
i 68 3.0 9.6 23 7 
12 69 Con 7.7 41 9 
13 71 3:2 7.6 22 9 
14 73 ia 4.6 61 16 
15 75 2.7 vat 28 i 
16 81 1.4 3.9 58 21 
17 84 2.3 1.5 36 7 
18 85 1.2 5.6 71 15 
19 89 3:2 130 28 7 
20 89 2.2 10 1 40 8 
21 90 1.7 c2 53 16 
22 93 1.8 9.1 52 10 
23 103 2.9 13.1 36 8 
24 104 1.6 8.0 65 13 
25 105 aot 4.4 50 24 
26 109 1.6 6.2 68 18 
27 114 2.9 6.2 39 18 
28 114 3.0 8.6 38 13 
29 113 2.4 1.5 47 10 
30 118 3.6 17.2 33 7 
31 126 1.5 9.2 84 14 
32 128 3.6 16.0 36 8 
33 133 2.1 6.3 63 21 
34 138 2.1 6.3 66 22 
35 144 22 114 58 13 
36 145 a.% 8.0 69 18 
37 153 3.0 10.4 51 15 
38 161 2.6 13.0 62 12 
39 162 3.4 3 48 14 
40 168 2.4 oa 70 18 
4] 174 aie 15.8 34 1 
42 182 3.5 12.7 52 14 
43 189 2.2 8.7 86 22 
44 189 3.4 10.3 56 18 
45 190 4.0 16.3 48 12 
46 198 2.9 8.8 68 22 
47 203 4.2 13.7 48 15 
48 211 2.4 12.1 88 17 
49 212 5.1 18.2 42 12 
50 230 8.1 26.9 28 9 
51 232 4.4 25.4 53 9 
52 235 Sn 17.5 41 13 
53 251 3.8 17.1 66 5 
54 286 3.6 15.7 79 18 
55 293 6.9 17.7 42 17 
56 312 8.2 25.1 38 12 
57 312 7.7 34.8 40 9 
58 326 4.8 17.5 68 19 
59 385 5.2 17.4 74 22 
60 405 6.2 21.3 65 19 
61 406 11.4 35.2 36 12 
62 433 8.0 27.1 54 16 
63 461 8.6 41.9 54 1 
64 464 8.6 31.4 54 15 
65 477 13.8 48.6 35 10 
66 482 10.1 42.3 48 1 
67 520 6.6 an.8 79 23 
68 535 9.0 20.2 60 26 
69 901 17.1 73.1 53 12 
70 929 14.9 53.6 62 1 


Tytele and averages based o yon totals, entire list. 
1 


13.6 
Tole and ererages based yon totals, s towns below 100 meters: Now. 1-22: 
sa and fyyeans ethan upon totais, all towns between 100 and 300 meters, 
os = 
73 5,613 110.8 50.7 13.6 
Totals and averages —- wen totaly ail towns above 300 meters, ~— 56-70: 
74 7,348 2.2 52.4 4.3 
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eight, and per mile of conductor from seven to 
twenty-six. 

Experience indicates that the two items, poles and 
wire, with fixtures and miscellaneous line devices, are 
most difficult to inventory quickly. The rating of distri- 
bution transformers and number of street lamps often 
can be as readily determined from records as can the 
number of meters. 

The accompanying assumed figures (Table II) will 
illustrate the application of averages for poles and con- 
ductor for an estimate for a 200-meter town. 

When the ratio figures of line 73 of the tabulated data 
are used in computation (average for 100-300 meter 
places, 50.7 meters per mile of pole line and 13.6 per 
mile of conductor) there results a total for the distribu- 
tion system of $12,150. Of this the overhead amounts 
to $6,100, or 50.2 per cent. If the estimate is based 
upon seventy meters per mile of pole line and twenty 
per mile of conductor, the total obtained is $10,338, of 
which poles and wire make up $4,288, or 41.5 per cent. 








TABLE II—ASSUMED FIGURES SHOWING APPLICATION OF 





AVERAGES 
Inventory data usually readily secured: 
Number of connected meters... . . ; we wen ned 200 
Total kva. of distribution transformers. ...... ons 100 
Number of street lights............... ; Sala 30 
Assumed costs: 


Cost of mile of pole line with fixtures; guys, line ender ete., cumgtate 


(no conductor) in place.......... ae ewarts ; $800 
Cost of mile of conductor in place.............. : 200 
Cost of meter and service in place. . ‘ 20 
Cost of distribution transformer nee kva. in lace devatig tats ; 16 
Cost of street licht in place. . : 15 





Then going to the other extreme and assuming as the 
base thirty meters per mile of pole line and ten per mile 
of conductor, the computed total is $15,483. In this 
case the overhead classification is $9,333, or 60.2 per 
cent. The low figure is 85 per cent and the high one 
127 per cent of that based upon the averages for 100- 
300-meter towns in the tabulated data. The range is 
great, but it is one that might be expected in such an 
analysis. 

Other variables, pole and wire sizes, have not been 
mentioned. Whether the poles are 25 ft. or 40 ft. (there 
are a few 40’s in the seventy villages) the average spac- 
ing has been found to be about the same in the small 
distribution system. For any one village it requires 
about the same mileage of conductor whether the sys- 
tem has mostly Nos. 10 and 8 or is largely made up of 
Nos. 6 and 4. With a general knowledge of the con- 
struction standards of a company, averages for pole and 
wire sizes can be adopted that fit conditions fairly well. 

The figures indicate that estimates based upon the 
number of customers can at best be considered but ap- 
proximations. The result may be high or low by as 
much as 35 or 40 per cent for individual towns. The 
probable error of any total of the estimates for a num- 
ber of villages, of course, decreases as the number of 
systems included increases. 

There are occasions when some such method as has 
been outlined must be used for quickly arriving at an 
approximation of the investment in or cost of reproduc- 
tion of a property. It can never be recommended when 
detailed inventory figures are available. However, if 


the estimates are tempered with good judgment and 
based upon experience, the results should compare 
favorably with those of a central-station estimate based 
upon horsepower or kva. capacity. 











PRIS 
KNX 
bK-------p/' --+==>4 
Section C-C 











Palh ot cli 
4°26 


/ 


-->/ 
| 













‘ Sl )j | 
I, ae ae A Y | 
A te ---AL 16"3$ C tC. Moles : ------18"2£'C.t0€ holes eae > M------- POL Za"C P06. pe 
For 50-ft. Straight Line and _. For 10-ft. Extension to 504t. Straight For 20-ft. Extension to 504t. Straight 


Transposition Towers & Line Tower 
ae 
Sectior 


Ss - 
s ™ Section B-B 
4px! 





pr 


ta lahore dt pizos lg etd ap? PE 
wii ss For 504+. Corner Tower ¢ iam 6 For \04t.Extension to 50-ft Corner Tower 
CONSTRUCTION OF TOWERS AND ANCHORS 


The lower illustrations show templates and anchors for 
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Actual Costs of Transmission Line 
and Substation 


Comprehensive Data on Recently Completed 132-Kv. System 
in Middle West—Unit Cost of Line $8,830 per Mile—Swampy 
Land Increased Costs—Details of the Towers and Settings 


QUIPMENT and construction costs on two 

recently erected 132,000-volt transmission line 

sections and a 132,000/26,400-volt, 3,000-kva. 

tap substation have just been made available to 
ELECTRICAL WORLD readers through the courtesy of a 
company in the Middle West. The cost data which are 
given below are divided into itemized equipment and 
construction costs. 

The transmission line was built in two sections of 
43.9 miles and 30 miles respectively, at an average unit 
cost of $8,830 per mile, including equipment and labor, 
but not including interest charges during construction. 
The right-of-way, which is approximately 80 ft. wide, 
provides a 10-ft. clearance between the extreme side 
swing of conductors and the nearest trees or buildings. 
A portion of the tower line required cutting through 
woods and setting towers in swampy land, which greatly 
increased the cost of the work. Tower foundations, 
where possible, consisted of anchors set 8 ft. in the 
earth without concrete. In low or soft ground it was neces- 
sary to set the foundation anchors in concrete, and in a 
number of cases it was necessary to keep shoring with 
timber to prevent the excavation from filling up as 
rapidly as the digging was done. In a large number of 
cases pumps had to be operated continuously while 
foundation holes were dug and foundations poured. The 
foundation costs were relatively high because special 
ones had to be installed in the marshy ground. 

Double-circuit towers ranging in height from 50 ft. 





EXCAVATION AND SHORING REQUIRED FOR TOWER FOUNDATIONS 
IN SOFT GROUND 


to 70 ft. to the bottom cross-arms were placed about 
600 ft. apart, 357 straight-away towers, seventeen corner 
towers and ten transposition towers being used in a 
total distance of 73.9 miles. The majority of the steel 
towers are 50 ft. in height to the lowest cross-arm, 
and where higher towers were required a standard 
tower was extended at the base to give the required 
height. Corner towers were used whenever the angle 
in the line was greater than 15 deg., and transposition 
towers were installed approximately 5 miles apart. 


LEFT—RIGHT-OF-WAY ALONG RAILROAD TRACK. RIGHT—VIEW OF 132,000/26,400-voLT TAP SUBSTATON 








1326 


Steel for the towers was shipped to the nearest rail- 
road points and from there delivered to the tower 
locations by means of trucks where possible. In marshy 
land it was necessary to deliver the towers by truck as 
close as possible to their ultimate location and then 
either carry the material or drag it by means of a 
tractor to the site of the tower. Towers that were 
erected along the railroad right-of-way were prepared 
specially for shipment so that all material for a given 
tower could be unloaded directly from the cars at a 
point on the railroad right-of-way adjacent to the tower 
site. By means of this arrangement distribution of 
tower material was very rapidly accomplished and at 
a minimum cost. 

In all cases towers were assembled on the ground 
in a horizontal position and then erected by means of 
a gin pole, block and tackle and a 2-ton tractor. While 
being raised the towers were steadied by means of 
rope guys attached to the sides and back. 
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The towers are designed for two circuits, but insu- 
lators are hung on only one side at present, since only 
one circuit was required initially. No. 3/0 steel- 
reinforced aluminum conductor is employed, the vertical 
separation between conductors being 12 ft. Ten disk 
insulators were installed in suspension strings and 
twelve in dead-end strings. Wire stringing was started 
immediately after the towers were erected. Reels of 
wire were set up along the right-of-way, and the wire 
was pulled over pulleys attached to the cross-arms. 
The pulling was done by a 2-ton tractor. The con- 
ductors were then sagged and clamped to the insulators. 

Among the major items of expense, the cost of 
towers and erection constituted 39 per cent of the total, 
conductors, insulators, hardware and stringing 22 per 
cent, right-of-way easements and clearing 18.1 per cent, 
foundations and footings 16.7 per cent, hauling, unload- 
ing, engineering and supervision 4.2 per cent. The 
ratio of labor expense to equipment cost is interesting, 


LO6400-Volt Line 





| Wiring Diagram 


PLAN AND CROSS-SECTION OF 132,000/26,400-voLT TAP SUBSTATION 
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BILL OF MATERIAL FOR SUBSTATION 





Item No. Re- 
No. quired Description 

1 Lightning arrester, G. E. Co., three-phase, 60-cycle, 1 32,- 
000-volt, type of ‘form BQ 

Transformers, Allis-Chalmers Co., single-phase, 60-cycle, 
76,300 /27,600-volt 

Pole switch, R. & I. E. Co., 132,000-volt, 400-amp., type V-3 

Disconnecting switches, 132,000-volt, 400-amp., single-pole 

Fuses, Westinghouse, 132, 000-v olt, 300-amp. 
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Metering unit, Westinghouse, three-phase, 60-cycle, 26,400, 
110 /55-volt, 25/50-amp. 

Lightning arrester, G. E. Co., three-phase, 60-cycle, 26,400- 
volt, type of form BO 

Disconnecting switches, G. E. Co., 37,000-volt, 300-amp. 

Fuses, S&C, 100-amp. 

Choke coils, W estinghouse D-9, 200-amp. (236447) 

Insulators, stock, R. & I. E. Co., 132,000-volt (OB) 

Insulators, suspension type (OB 25622) 

Insulators, vertical type (OB 11622) 

Hydro grounds for items — land 8 

Plate ground for item No. 2 

Suspension eyes (OB 13499) 

a clamps (OB 11540) 

Ball-socket eyes (OB 11544) 

Suspension strain-wire clamps (OB 11949) 

Eye nuts, L. M. Co., #-in. bolt (1737G) 

Cable connector drills for No, 4/0 stranded wire 

Cable connector drills for No. 2/0 stranded wire 

No. 4/0 stranded wire, bare 

I. (OB 11545) 
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23 10 
24 170 ft. app. 
25 6 Ball-socket clevises, M. 
26 290ft.app. Zstranded wire, bare 
27 12 Groove clamps, "A. C. of A., with copper bushing (153) 
28 31 Suspension hooks (OB | 3394) 
29 226 ft. No. 3/0 wire 
30 5464 ft. 8-in. cyclone fence 
31 90 ft. No. 4/0 solid wire 

2 3 No. 1/0 jumpers, 8 ft. long 





Disconnecting switches, 26, 400-volt, 300-amp., single-pole 





COST OF 132,000-VOLT STEEL TOWER LINE 
Single-circuit No. 3/0 aluminum-conductor steel-reinforced on double-circuit 








towers 

Cost r 
Material Cost Mile 
Right-of-way (easements for 386 towers) ...............0.05 00 ceueuue $1,168 
Cope (galvanized-stee]ltowers spaced 8.75permile)..... ...... 2,560 

5 50-ft. straight-line towers. .................00e-eee- $91,000 

30 60-ft. straight-line towers. ................ 0000-000 9,780 

2 70-£t. str aighO-TIMetOWEEO... . .ccccccccccce cc cdenes 714 

BF SHEE, GORMOT GRE 6 occ ccccdvesceseecece Ee re 5,876 

4 60-ft. corner towers. 2,072 

9 50-ft. transposition towers. ae atete tate taic's od waedtnaes 2,619 

1 60-ft. transposition tower. ............. 0. eee ceeeeee 339 
ei NR ace ao aad gia’ c ais a:nece aie a's dees ana 121 

man anchorsand guys...............+-+++:- neti 289 

Gena graveland lumber forswamp foundations. ewes 5,309 
Conductor No. 3 0 A.C.S.R., 169,725 Ib. ie ea ee 791 
Insulators, suspension type i3, 336, at $2. 33. dowks. a fee 707 
SRS icdeteii ein el 6g tb de ea cata tid'sst ek sateen 94 

Wireclampsfor No. 30 A.C.S.R., 1,059, at $1.82........ 1,918 

Senn demeets No. 3/0 A.C.S.R., 233, at $6.50......... 1,514 

Suspension hooks, 1,285, at 35cents...................4. 450 

Parallel grooved clamps, 230, at =“ cents. be rem eiNe. dre 198 

Splicing sleeves, 160, at 21 cents. . rah at kel Seater 34 

‘ 
Labor and Sundries 

Clearing right-of-way..... Didauen ae tate eka cue eda ad ne keree 244 
Installing foundations. .................... <a a dieae a aaa 1,181 
Assembling towers........... id Meat Pee cak ees a He CaS eee 311 
ee er ore ere RVinasknewsadeds 165 
| I a a wa donk ueieimuminw'd:Waba eeie e a aret eae aes 130 
, CRS 2 vo donee andunsedad eaeaeaeneew nee’ 80 
| See NOONE 5 o6 Sacncdceecacecesuteeveiec Gncuuaes 240 
Total cost (not including interest during construction).............. $8,830 
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COST OF 132,000/26,400-VOLT, 3,000-KVA. TAP SUBSTATION 
(Interest during construction not included) 





en 


Land and Structure 











MR oa ahi ota st ci oaiw a Wako ha ae ee NONE WE as ad wels $200 
Rails, 6,000 Ib. at 1. MM Sieg Pst hase oe ok on lor 90 
Structural steel, PE ie EO DOI onc ccckbeess cease 1,820 
Concrete (ineluding reinforcing OS SE ER ee oe 1,044 
> TE CNMI «vic Mayle Wala es alaxccabesiveeshace 739 
Transformer transfer cars, two, at $229.50... ............55 459 
ee ee S| EP PE Pree rr errr cr oe 73 
$4,425 
Equipment 
Four transformers, 76,300 /26,400-volt, 1,000-kva............ $21,000 
One 132,000-volt oxide-film lightning arrester..............- | 
One 26,400-volt oxide-film lightning arrester. | 
One 132,000-volt air-break switch, 400 amp................ 
Three 132, 000-volt disconnecting switches, 400 amp.. met 
Three 132,000-volt fuse switches, 300 amp................. , 15.175 
Three 26,400-volt SE eer ot cree ets i ’ 
Six choke coils, 200 amp.. tind wa cicas an een eee 
Six 132,000-volt insulator stacks. . . . Pe ee 
Thirteen 26,400-volt disconnecting switches...... wee are 
ee Ee ae eer oe ere rrr J 
os 36,175 
Labor and Sundries 
Foundation and structures............... $3,500 
Installation of equipment. 2,000 
Engineering and supervision. Diahe ofacie 8 aia acectkc aa, soars ee Sa aoe al 500 
——— 6,000 
CHURN, oo Cavs crs a ei wa ois aca A REE xo aes ae $46,600 


being about 21 per cent for right-of-way, 19 per cent 
for towers, 8.90 per cent for foundations and footings 
and 8.2 per cent for wire, insulators and stringing. 

The tap substation consists of three 1,000-kva., 
132,000/26,400-volt oil-cooled transformers together 
with necessary switching equipment and lightning 
arresters on both the 132,000-volt and the 26,400-volt 
side. This substation is approximately one mile from 
the nearest railroad station, and arrangements were 
made to have the transformers and equipment delivered 
by train to a temporary unloading platform built along 
the railroad right-of-way near the substation. The 
equipment was unloaded on this platform and then 
skidded over to the substation site and placed upon the 
foundation. 

Data on the substation are divided into land and 
Structure expense, equipment cost and labor and 
sundries expenses, each classification being itemized. 
Of these expenses, land and structures cost 9.6 per 
cent, equipment 77.6 per cent and labor and sundries 
12.8 per cent of the total expense, which was $46,600 


exclusive of interest charges. Structural steel and 
concrete, including reinforced steel, constituted 41 and 
23.6 per cent of the land and structural expense. The 
transformers represent 58 per cent of the equipment 
cost, while all other equipment constituted only 42 per 
cent. The labor cost on foundations and structures 
was about 79 per cent of the land and structure 
investment, whereas labor expenses on installing the 
equipment was only about 18.2 per cent of the equip- 


ment cost. 
(ee 


Electrical Power in the Savoie 


LTHOUGH the sources of electrical energy are plen- 
tiful in the French Alps, it is surprising to find that 
very few of the townships in the Savoie Department are 
electrified. This is explained by the great distances to 
the distributing centers, situated in the mountains, and 
to the lack of available power in reserve. The Forges et 
Acieries P. Girod, at Ugine, Savoie, have made a request 
for a concession which is at present under consideration. 
They would make use of the important hydraulic falls of 
the region of the valley of Doran de Beaufort and the 
Lake of Girotte, situated about 50 km. from the county 
seat of the department, where the center of the tramway 
system will be. This system is now in course of con- 
struction and will be completed in a comparatively 
short time. 

The city of Chambéry, the capital of Savoie, has 
associated itself with the proposed plan for the sup- 
ply of electric power for tramways. The city would 
make use of the reserve power from the Forges 
et Acieries concession for the public transport service 
and the lighting of Chambéry by constructing a line 
whose cost would be diminished by this concentration 
of power. The department has planned two transformer 
substations on the line Venthon-Chambéry. The first 
one, now in course of construction at Buisson-Rond near 
Chambéry, will serve principally the needs of the city 
and the tramway system. The second substation will be 
erected at Saint Pierre d’Albigny and will supp'y the 
intercommunal syndicate of Beauges, which consists of 
thirteen communes, and was formed to enable these dis- 
tricts to. have their own electrical lighting and power. 
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It would also supply another intercommunal syndicate of 
eleven communes on the left bank of the Isére, organized 
for the same object, and lastly an electric motor car 
which will run between Saint Pierre d’Albigny and Les 
Beauges. This line will eventually be extended as far 
as Aix-les-Bains through the Beauges district and a 
part of the Haute Savoie. 

The communes.which the Venthon-Chambéry line will 
cross are considering the project, and it is expected that 
the Department of Savoie will soon obtain the ratifica- 
tion of the concession for the distribution of electrical 
energy that will be so beneficial for the countryside. 
There are at present many projects on foot in the Savoie 
for the harnessing of waterfalls, erection of new plants 
and the installation of distributing centers for electrical 
current and information has just been published regard- 
ing those that are about to be realized. 

The Société de Transport d’Energie des Alpes, uniting 
ten important companies, with the central office in Lyon, 
will insure the distribution of electrical power produced 
by hydraulic plants chiefly in the Savoie region. The 
concession has already been presented to the Minister of 
Public Works to construct an interdepartmental distrib- 
uting center which would supply the following: (1) A 
group of feeders connecting several plants in the Alps 
with connecting points near Albertville, Montmelian and 
Chambéry; (2) three lines going from these points to a 
central post at Bron, near Lyon, and passing by Mont- 
melian; (3) various feeders in the vicinity of Lyon 
going from the post at Bron to the post of the Société 
Hydro-Electrique de Lyon at Lyon-Mouche, the post of 
Vaulx-en-Velin and to the plant at Cusset; (4) a line 
connecting the post at Bron with Villefranche; (5) a 
union of lines from the post at Bron to Givors, Rive-de- 
Gier, Saint-Chamond and St. Etienne. The company has 
also considered a line connecting Montmelian with 
Beaumont-Monteux, following the valley of the Isére. 
As their present finances do not permit of the immediate 
construction of this line it was not included in the re- 
quest for the concession. 

The communes crossed by this projected system num- 
ber about 102 in Savoie, thirty-three in Isére, one in 
Haute-Savoie, twelve in the Rhone, nine in the Ain and 
twelve in the Loire. The feeders at Lyon will be 
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equipped for 10,000 volts. Each of the three elementary 
lines will be designed for the transmission of 35,000 kw. 
in normal functioning. The plants united by this pro- 
posed system represent a total power of more than 
550,000 kw., of which 100,000 is generated by coal and 
the rest by water power. 

Among other requests for concessions is the one made 
by the Société de la Haute-Isére for the harnessing of 
the upper Isére, at a cost of 40,000,000 francs. The falls 
of less importance will be utilized according to the law 
of Oct. 16, 1923, notably at Chapelle-en-Maurienne, 
where the commune has already procured the authoriza- 
tion to establish this system for electrical distribution. 

At Saint-Jean-d’Arvey the mountain torrent of La 
Doria will be confined and utilized in two separate places 
to generate power for various communes of the region. 
The request for this concession has just been granted. 
This will permit of the distribution of electricity to the 
mountain districts to Chambéry that are not on the main 
lines Venthon-Chambéry or Haut-Gresivaudan. 

The Compagnie Savoisienne d’Electricité, Paris, has 
obtained authorization to divert the waters of the Meline 
for a hydro-electric plant to supply power for lighting 
the commune of Yenne and neighboring townships, and 
to supply some small factories of the region. 





Business Activity Slightly Below Normal 
During May 

IGURES upon which the “ELECTRICAL WORLD Ba- 

rometer of Business Conditions in the Electrical 
Industry” are based indicate that during May activity 
within the electrical industry was for the first time since 
September, 1922, below normal. 

A decrease of 3.0 points on the barometer scale, as 
compared with April, is shown. During the interval 
the industry has grown 2.3 points, making a_ net 
decrease in activities of 5.3 points on the barometer 
scale as compared with April. The electrical industry 
as a whole was operating during May at 4.2 points or 
per cent below what would have been the point of 
seasonal demand if growth in the industry had been 
normal. In April it was operating at 1.1 points or per 
cent above the point of normal demand. 
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FIG. 1—ROANOKE YARD AT NIGHT APPROACHES DAYLIGHT VISIBILITY 


Floodlighting Railroad Yards 


Adoption of This Practice Has Materially Increased Operating Efficiency and Safety on 
Norfolk & Western Railroad—Details of Installation 
—Costs and Operating Results 


By E. G. McALLISTER 
Assistant Electrical Engineer Electric Service Supplies Company, Philadelphia 


LOODLIGHTING as a means of illuminating 

large areas came into rather widespread use 

during the war period and was particularly 

effective in providing illumination for night 
operation in the fields of industrial operation and con- 
struction work. This type of lighting also found wide 
application in protecting vital industrial plants and 
structures during that period. Its application to rail- 
road yards, however, has heretofore been rather limited 
and largely experimental in nature. 

The Norfolk & Western Railroad has made a complete 
installation covering the entire system, providing flood- 
lights for railroad-yard illumination at fifteen main 
terminal points. This installation was carefully 
planned and is very effective. Yard conditions vary 
considerably with traffic requirements, and the flood- 
light locations and illumination intensity values were 
chosen in such manner as best to meet local require- 
ments. 

There are a number of factors of importance in 
lighting railroad yards, of which, perhaps, the first is 
to be found in reducing damage to freight and equip- 
ment caused by rough handling. This sort of damage 
to freight amounted to approximately 17 per cent of 
the total freight claims paid by the railroads in 1922. 
Definite figures as to reduction in losses of this char- 
acter that may be effected by the installation of flood- 
lighting are not available, but expressed opinions by 
the members of the American Railroad Association’s 
committee on freight claims prevention, based upon 
operating experience with yard lighting of this char- 
acter, are to the effect that such freight claims undergo 
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a very material reduction which is directly traceable 
to the more effective illumination produced by flood- 
lamps. Another consideration of major importance is 
to be found in the better working conditions and the 
consequent improvement in safety standards thus made 
possible. Night operations are also found to be speeded 
up, and a greater volume of traffic is handled in a given 
time than was possible with the older types of are or 
incandescent lighting systems. Losses chargeable to 
pilferage are also materially reduced because of the 
higher illumination levels obtained and the greater pro- 
tection to property afforded thereby. 


DESCRIPTION OF INSTALLATION 


The installation made by the Norfolk & Western Rail- 
road consists of type FL-1419 floodlights mounted on 
suitable platforms built on 70-ft. steel towers. The 
towers were supplied by the Bates Expanded Steel 
Truss Company of Chicago and consist of six standard 
35-ft. poles assembled in two sections, the lower section 
using four of the standard poles and the upper section 
using two. These sections are joined by riveted butt 
plates, and the two sides of the tower, comprising two 
standard 35-ft. pole sections at the bottom and one at 
the top, are suitably spaced and tapered by means of a 
rugged angle-iron construction. An angle-iron plat- 
form is built on the top of the tower which provides 
mounting facilities for a maximum of twelve flood- 
lights. Access to this platform is provided by ladder 
spurs built on one corner of the tower. 

Each tower is set on a reinforced-concrete founda- 
tion, 7 ft. long, 6 ft. wide and 7 ft. 6 in. deep, secured 
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FIG. 2—LIGHT DISTRIBUTION CURVES FOR FLOODLIGHTS USED 


1,500-watt, 28,950 lumens; 1,000-watt, 19,300 lumens; 750-watt, 
13,900 lumens; 500-watt, 7,020 lumens. Lamps burned with tip 
down and distribution curves taken on a horizontal plane 100 ft. 
from the projector. 


by eight foundation bolts, 1 in. in diameter, in four 
groups of two bolts each. Each group of bolts is joined 
at the bottom by a steel plate 18 in. x 12 in. x } in. in 
size. The tower foundation was so dimensioned 
that the structure would not be blown over by a fifty- 
mile wind, with the entire foundation above ground. 
The tower foundations were installed with approxi- 
mately 6 in. of the foundation projecting above the 
ground line. The towers are placed at points where 
space was available and from which floodlighting may 
be directed with most advantage. Each tower is pro- 
vided with a transformer of suitable size which is fed 
from a 2,300-volt primary line. In all cases the distri- 
bution line used with the older system was retained and 
adapted to supply energy for the floodlamps. On the 
distribution line pole from which the transformer 
primary is fed a 2,300-volt primary fuse block is 
mounted. The secondary line from the transformer is 
controlled by a safety switch mounted at the trans- 
former. The line from the safety switch to the tower 
platform is run in conduit to a distribution box where 
there are individual switches controlling each light. 
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FIG. 3—TYPICAL FLOODLIGHTING INSTALLATION AT THE JOYCE AVENUE YARD IN COLUMBUS, OHIO 


ELECTRICAL WORLD 





VOL. 83, No. 26 





TABLE I—COMPARATIVE COST ANALYSIS 
Two 3,500-Ft. Yards—Receiving and Classification 


The floodlighting installation assumed consists of five 70-ft. 
steel towers, each having mounted thereon four type FL-1419 
floodlights using 1,000-watt, 115-volt PS-52 standard multiplk 
burning lamps. 

The pendent-unit installation assumed consists of standard-type 
“Novalux” units mounted on 25-ft. poles spaced 125 ft. apart; 
lighting units spaced 250 ft.; one string of lights down each side 
of each yard, lights staggered. 
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——-Floodlights—. ——‘Novalux’’—~\ 














Material Quantity Cost Quantity Cost 
OR Pilg os aaa weptond ce ve x . 56 $280.00 112 $560.00 
Towers assembled............. 5 eee ba-0 Sees Facets 
pk ee eee 14,000 ft. 280.00 14,000 ft. 280.00 
“‘Novalux” units complete. . ; 3 open ; 56 2,636.00 
Projectors andlamps........... 20 CONEEe lv ecw Bee 
Hardware fittingsline.......... ..... 84.00 168.00 
Floodlight transformers (5-kw.).. 5 410.00 ay 
Circuit-panel-switchboard...... ...... 150.00 150.00 
Tub transformer. .............. veka Te aati areneneed 1,140.00 
Switches, conduit and _ wire 

ee wea ate dale § PN ee ie ore || gt 
Foundation—towers........... 5 SPEGe:  savicn bie 
Total material. ............. Lemar Ee ee $4,930.00 

Labor 
BOC DONOR. 655006 vis eevee 56 $336.00 112 $672.00 
Erecting towers............... 5 750.00 
SOMME WOR vines v0.6.2 8 5.80 14,000 ft. 28.00 eet 28.00 
DOMME OU. 065-5 ohne cscs 6 56.00 112 112.00 
FRameies “PIOVGIOK UNIS... cece tcc deeces 56 280.00 
Installing transformer......... views! § eee ati 5 die 25.00 
Installing circuit panel....... awe 25.00 Pas 25.00 
Building tower foundations. ... . 5 975.00 soca ph) apie as 

Totallabor................. $2,170.00... $1,142.00 

{ncidental and shop expense and 
overhead, at 25 percent..... 5 542.50 aa 285.50 
Total labor and overhead....... $2,712.50 $1,427.50 

Floodlights ‘‘Novalux” 

Total material. . ee ite eh Renee $4,079.00 $4,930.00 

Total labor and overhead................eccseeee: 2,712.50 1,427.50 
TRE eter rth or nn cr cre ap eg $6,791.50 $6,357.50 

“Novalux” Performance and Operation Costs 
Fifty-six form No. 1 “Novalux” units using 1,000-cp. series 


lamps will deliver approximately 1,300 lumens each, effective up 
to 80 deg. from vertical, assuming 60 per cent light effective in 
yard proper, other 40 per cent on right-of-way. 

‘Total lumens delivered, 72,800. Assuming the yard to be 200 ft. 
wide, or approximately 1,400,000 sq.ft. in area, the average effec- 
tive illumination intensity will be 0.05 foot-candle. 

Assuming a power cost of 1.75 cents per kilowatt-hour, a 365-day 
year and ten-hour darkness, the power consumed will be 134,904 
kw.-hr. and will cost $2,360.82 per year. 

Series lamps of 1,000 cp. are rated at 1,000 hours’ life and carry 
a net price of $6 each. A 365-day year, with ten-hour darkness, 
results in a renewal factor of 3.65 per light in service per year. 
Fifty-six lights in service will require 204 lamps per year and will 
cost $1,224 per year for renewals. 


Floodlighting Performance and Operation Costs 

Twenty FL-1419 floodlights using 1,000-watt, 115-volt multiple 
lamps will deliver approximately 6,500 lumens each, effective, 
making the total lumens delivered 130,000. With the 1,400,000- 
sq.ft. yard assumed, the average effective illumination intensity 
will be 0.093 foot-candle. 

With a power cost of 1.75 cents per kilowatt-hour, a 365-day 
year and ten hours’ darkness per day, the power consumed will 
be 73,000 kw.-hr. and will cost $1,277.50 per year. 

Multiple lamps rated at 1,000 watts, 115 volts have 1,000 hours, 
life and carry a net price of $5.50 each, and a renewal factor of 
3.65 for twenty lights will require seventy-three lamps per year 
and will cost $401.50 per year for renewals. 














S 


= 


eoeewo 








JUNE 28, 1924 


This enables independent focusing and training of the 
lights. 

The entire installation, comprising fifteen main ter- 
minal points, used approximately seventy steel towers 
of the kind described above and about 350 floodlights. 
In a few cases floodlights were installed on top of a 
coal wharf or other high building. 


ADVANTAGES OF FLOOD LIGHTING 


It is confidently asserted that floodlighting offers the 
best solution to the railroad-yard lighting problem that 
is at present available. The installation cost of a flood- 
light system is in general about the same as that for 
an installation using large pendent units according to 
the usual practice. The light distribution obtained is 
vastly better and the illumination levels are raised 
several hundred per cent. Power consumption may be 
reduced and maintenance cost is greatly lowered by 
reason of the units being installed in groups. 

Floodlighting is particularly effective in that the 
beam from each unit is trained at a small angle to the 
horizontal and can cover a large area with a very uni- 
form illumination. The rails stand out sharply owing 
to reflection of the light from their polished surfaces, 
and the ends and sides of cars are illuminated to best 
advantage since the light is directed almost normal to 
their surface. Car numbers can be easily read from a 
considerable distance in any part of the yards. The 
absence of glare and the elimination of lighting units 
mounted at low levels, combined with background illu- 
mination of moderately high intensity and with sharp 
contrasts, enables excellent judgment of distance and 
provides a long range of vision. The net result is a 
close approximation to normal daylight operating con- 
ditions. 

It is to be noted that damage to freight and equip- 
ment caused by rough handling is in almost every case 
due to imperfect judgment of speed and distance on the 
part of the car rider. The higher illumination values 
and more effective light distribution obtained by flood- 
lighting aid him in more accurately determining these 
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FIG. 5—A VIEW OF TOWER AND FLOODLIGHTS IN ROANOKE YARD 


factors. It is also interesting to note that dwarf 
signals are generally clearer and that head-lantern 
signals are much more easily discernible with flood- 
lamps than is the case with the older arc or incandescent 
lighting systems. It is more or less common for an 
engineer to find a hand-lantern signal from a switch- 
man obscured by the glare from an arc or incandescent 
lighting unit behind and in line with the switchman’s 
lantern. This condition does not exist in yards having 
a properly installed floodlighting system. 

The entire absence of glare in the line of normal 





FIG. 4—ANOTHER VIEW OF ROANOKE YARD 
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vision permits location of floodlight towers without 
regard to position and visibility of automatic signals. 
This condition is largely controlled by the tower height 
and is of major importance. 

An interesting result of the application of floodlight- 
ing to one yard is found in a material reduction in the 
time required to handle the usual traffic. An installa- 
tion has been in operation at this point for something 
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FIG. 6 (LEFT)—THE DISPERSION BEAM OF A 1,000-WaTT FLOOD- 
LIGHTING LAMP IN TERMS OF AREAS COVERED. FIG. 7 (RIGHT) 
—THE CONCENTRATED BEAM OF A 1,000-WATT FLOOD- 
LIGHTING LAMP IN TERMS OF AREAS COVERED 


more than three years. Prior to the installation of 
floodlighting the second shift generally finished making 
up its trains at about 1 o’clock in the morning. Since 
the installation of floodlighting this work has been 
finished between 10 p.m. and 10.30 p.m., and this in- 
creased speed in handling, which has existed over a long 


period, cannot reasonably be ascribed to any other 
cause. 
DISCUSSION OF COSTS 
Figures are given in Tables I and II _ show- 


ing comparative costs for a floodlighting installation 
and a pendent-type series incandescent lighting system. 
It is to be noted that illumination levels are several 
times higher with floodlamps than those obtaining with 
the pendent-type installation. The first cost for flood- 
lights is slightly higher in the estimate, but the annual 
savings effected by their use are large enough to pay 
for the entire installation within a comparatively short 
period. The actual economies effected by floodlighting, 
together with the material advantages already outlined, 
indicate that it is eminently suitable for railroad-yard 
lighting and that large operating economies are to be 
obtained by its use. 

Light-distribution curves showing the candlepowers 
for the FL-1419 “Golden Glow” floodlighting unit, 
using 500, 750, 1,000 and 1,500-watt, 115-volt standard 
lamps, are given in Fig. 2. 

A typical installation is shown in Fig. 3. Tower 
locations are noted and the number of floodlights used is 
shown. The general directions in which the floodlights 
are trained are indicated by the arrows. These draw- 
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Annual saving effected by use of floodlights, $4,634.67 — $2,556.07 = $2,078. 6 
Annual saving effected in 
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TABLE II—SUMMARY OF YEARLY OPERATION COSTS 
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ings are not to scale, but, in general, towers are placed 
from 2,000 ft. to 4,500 ft. apart, the distance depending, 
of course, upon local conditions and lighting require- 
ments. 

The areas covered by the useful portion of the beam 
from the type FL-1419 unit used are shown in Figs. 
6 and 7. In developing these diagrams a mounting 
height for the projector of 70 ft. and a 1,000-watt, 115- 
volt PS-52 multiple-burning floodlight lamp in the pro- 
jector were used. The two diagrams show approxi- 
mately the maximum dispersion that can be obtained 
without employing auxiliary dispersion devices, as well 
as the maximum concentration that can be obtained. 
The diagrams are drawn to a scale of 400 ft. to the 
inch. Tracks indicated are assumed to have 13-ft. 
centers and car lengths to be 40 ft. 


CONCLUSIONS FAVORABLE TO FLOODLIGHTING 


In general, the results to be obtained from a properly 
designed and adequate floodlighting installation ap- 
proach normal daylight operating conditions closely. 
In this and every other respect floodlighting has amply 
demonstrated its marked superiority over any of the 
other methods available for lighting railroad yards 
which have been used in the past. 

Reproductions of unretouched photographs that were 
taken in the West Roanoke yard are shown. They indi- 
cate definitely some of the advantages to be obtained 
by the proper installation of floodlights. 








Rigid Underground Cable Operates at 
100,000 Volts 


AN EXPERIMENTAL high-voltage underground 
_ Mcable for transmitting power at 100,000 volts was 
recently demonstrated by an electrical concern near 
Berlin, according to the Elektrotechnische Zeitschrift 
for January 10, 1924. In this cable the conductors are 
separated from each other by insulating spacers, placed 
within a steel tube, which is slotted its full length. 
Through this slot the molten insulating compound is 
poured into the tube. After vacuum treatment a strip 
of steel is welded over the slot to close it. The cable 
is made and shipped in lengths of 45 ft. The ends are 
conically flared out and are to be connected with cable 
junction boxes of only 8 in. length. At corners a steel 
elbow is substituted for the straight tube. The inventor 
claims that for equal copper cross-sections this new 
cable costs only one-half as much as a similar lead- 
sheathed cable. Whether such a cable would be prac- 
tical would depend largely upon the behavior of the 
insulating compound under the influence of temperature 
changes and its ability to maintain a certain elasticity. 
Other elements to consider are associated with practical 
difficulties of installation and maintenance. 


“*Novalux’’—— 








——————Floodlights — 
Amount Charges Amount Charges 
$6,791.50, at 6 per cent $407.49 $6,357, at 6 per cent $381.45 
73, at $5.50 401.50 204, at $6 1,224.00 
73,000 kw.-hr. 1,277.50 134,904 kw.-hr. 2'360. 82 

73, at 1.00 73.00 204, at $1 204. 00 
,651.50, at 5 per cent 282.58 $3,441.50, at 5 per cent 172.80 
'140.00, at 10 per cent 114.00 2,916.00, at 10 per cent 291.60 
$2,556.07 $4,634.67 


per cent of floodlight installation cost, $2,078.60 + oe 791.50 = 30.55 


Time required to pay floodlight installation cost from savings effected, 100 + 30.5 = 3} years approximately. 
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f Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 
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Errors in Relay Settings Caused by Phantom Load 


To the Editors of the ELECTRICAL WORLD: 

The article by W. S. Schmidt in the March 15 issue 
of the ELECTRICAL WORLD on “Errors in Relay Settings 
Due to Phantom Load” well indicates the errors which 
occur when phantom load is used. I think the article by 
R. H. Andrews in the June 21 issue gives considerably 
more light on the subject and at the same time supple- 
ments Mr. Schmidt’s article. 

Mr. Schmidt apparently blames the phantom load for 
the peculiar performance of the relay. Of course, this 
is not true, or the phantom load could not be used for 
meter calibration. Mr. Andrews conclusively proves 
that the distortion is inherent in the relay and that 
with the phantom load the distortion is not eliminated. 
Mr. Schmidt in his oscillograms I believe has shown line 
voltage when picturing the effects of resistance loads. 
This apparently is where he got the idea that the dis- 
tortion is caused by the phantom load. Had he pic- 
tured the voltage across the relay he would have noted 
very different results. 

This iron saturation is apparently introduced as the 
most convenient method of obtaining a definite time 
limit, although it does cause difficulty in calibrating. 
Calibration curves may be obtained experimentally and 
applied to any given phantom load for a particular type 


of relay. R. G. WARNER, 
Assistant Professor of Electrical Engineering. 
Sheffield Scientific School, Yale University. 
New Haven, Conn. 
2S — 
Urges Fundamental Changes Rather than 


Mechanical Modifications 


To the Editors of the ELECTRICAL WORLD: 

Mechanical considerations usually constitute the de- 
ciding factors in the design of large generators for 
power stations because their characteristics are largely 
determined by the prime movers to which they are 
connected, as, for example, engine types, waterwheel 
generators, turbo-generators, etc. However, most 
other types of rotating electrical machines, and espe- 
cially industrial motors, are characterized chiefly by 
their electric and magnetic features. Thus the various 
types of motors, such as shunt, series, compound, single- 
phase and polyphase induction motors, etc., are dis- 
tinguished by the methods in which the electric and 
magnetic circuits of the machine are disposed relative 
to one another. In view of this the really forward 
steps in the evolution of industrial motors have been 
those modifications which materially affect the electric 
and magnetic conditions; yet these are few in number 
compared with the very great number of purely me- 
chanical modifications. The electrical and mechanical 
characteristics being based on more or less obscure 
phenomena, of which there are only indirect evidences, 
must be determined mathematically, and there is a 
Strong tendency to avoid them in favor of structural 
changes that can be observed directly. 

In the general arrangement of its electric and mag- 
hetie circuits the induction motor has remained essen- 
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tially the same for twenty-five years or more, while 
innumerable changes have been and are being made in 
the mechanical features. The most notable develop- 
ments resulting from modification of the stators are the 
two types known to all users and manufacturers of in- 
duction motors as the riveted type and the cast-frame 
type. As both types are being successfully manufac- 
tured by a large number of companies, it may be as- 
sumed that economically the difference between them 
must be small, and no discussion of their relative 
merits is intended. What it is desired to emphasize is 
that the importance of choosing between the two is 
often greatly overestimated. 

Still stronger evidence of most engineers’ preference 
for mechanical rather than electrical improvements 
is found in the great variety of squirrel-cage rotors on 
the market, differing from each other mainly in the 
methods of fastening the bars to the end rings, as, for 
example, riveted and soldered, silver-soldered, brazed, 
cast-on, welded, wound with copper strips without joints, 
made of one sheet of copper with one joint, etc. The 
last mentioned appears to have some disadvantages from 
the designer’s standpoint. For mechanical reasons the 
slot must be deep and narrow, while in many cases a 
wide and shallow slot may result in a much better per- 
formance. Furthermore, the end rings and bars being 
of the same material, the designer is not at liberty to 
distribute the rotor losses in the manner often found 
desirable in high-resistance rotors for intermittent 
service, such as elevators. 

Real progress in the mechanical construction of 
squirrel-cage rotors would therefore appear to be in 
advancing the art of joining metals, both similar and 
dissimilar, rather than endeavoring to avoid joints. 

In marked contrast to the kind of improvements just 
mentioned is the unity-power-factor synchronous-induc- 
tion motor recently put on the market. The inventors 
and the company they represent deserve great credit for 
going beyond merely minor structural modifications and 
offering a solution of the problem of power-factor cor- 
rection by directing their attention to more fundamental 
changes of design. Whether or not their motor is the 
best solution of this problem is beside the point. In 
fact, the writer believes it possible to obtain equally 
good results by more economical methods. However, 
the point to be emphasized is that if some of the energy 
and ingenuity now expended on mechanical features 
were devoted to. modifications similar to those embodied 
in the motor mentioned, much more rapid advance of the 


art would probably result. K. L. HANSEN. 
Milwaukee, Wis. 
———_g—____——. 


Ozone Detrimental to Phenolic Materials 


To the Editors of the ELECTRICAL WORLD: 

In the ELECTRICAL WoRLD for September 15, 1923, 
page 544, there is a table accompanying an article on 
the properties of insulating materials in which the 
effect of ozone on phenolic insulating materials is 
tabulated as “not known.” As we have been in the ozone 
business for about fifteen years, we feel obliged to let 
you know that the effect of ozone on phenolic materials 
is detrimental. Neither pure bakelite nor any of its 
compounds, such, for example, as the well-known “per- 
tinax,” withstand ozone for any longer time than a 
few hours up to a few days. Creeping discharges 
(10,000 volts) cut canals and, through carbonization, 


cause short-circuiting. A. VOSMAER. 


Ozon Maatschappy “Odrie,” 
The Hague, Holland. 


if, ; : 
Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 
Electric Service in Large Industrial Plants 


High-Pressure Testing of 
Underground Cables 
By C. G. WATSON 


Engineering Department 
Duquesne Light Company 
HEN voltages were low and 
cable route lengths short, there 
was little difficulty to test a com- 
pleted line for pressure, but as 
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FIGS. 1 TO 4—TESTING CABLES WITH 
HIGH-TENSION DIRECT CURRENT 


voltages and lengths increased 
greater trouble was experienced in 
pressure-testing a cable simply by 
connecting it across the terminals 
of a step-up transformer, for in 
order to cope with the capacity cur- 
rent of the cable such transformers 
became exceedingly unwieldy and 
costly to transport to the site cf 
the test. 

To overcome the difficulty of the 
large wattless current taken in 
testing, inductances were connected 
in parallel with the cable under test; 
but this did not greatly alter the 
weight of the testing apparatus, for 
the bulk of the inductance more than 
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made up for the reduced size of 
the step-up transformer. Another 
method tried was to use a specially 
designed transformer of low power 
factor, so that the leading power 
factor of the cable was balanced by 
the lagging power factor of the 
transformer; but this method was 
not so successful in practice as it 
had been hoped and its development 
was not proceeded with. 

Then came the method, introduced 
by Delon, of testing with direct cur- 
rent, and this radically reduced the 
weight of the apparatus and the 
cost of testing. At first the direct 
current was obtained by the use of 
an electrically synchronized mechani- 
cal rectifier and a small trans- 
former, but with the coming of the 
kenotron tube the mechanical recti- 
fier was superseded, and nowadays 
high-tension direct-current testing 
of cables is accomplished in one of 
the following ways: 

1. The most simple case is shown 
in Fig. 1, where the secondary of a 
step-up transformer of a_ small 
capacity is connected in series with 
one valve and the dielectric of the 
cable to be tested. However, the 
direct voltage obtainable in this way 
is only equal to the peak value of 
one-half of the alternating-current 
wave. 

2. To utilize both halves of the 
alternating-current wave, four valves 
can be connected in the way 
that was in use more than twenty 
years ago for small electrolytic rec- 
tifiers. The details of this method 
are shown in Fig. 2. 

3. Another method by which both 
halves of the alternating-current 
wave can be utilized without the 
need of more than two valves is 
shown in Fig. 3. In certain cases 
this method requires the use of 
auxiliary condensers. 

4. In the case of a three-conductor 
cable or three single -conductor 
cables, the use of two valves, as in 
Fig. 3, but without auxiliary con- 
densers, enables both halves of 
the alternating-current wave to be 
utilized. Fig. 4 shows the connec- 
tions for this method. 





Some Synchronous-Motor 
Applications 

N THE minds of many engineers 

there yet remains doubt as to the 
proper use of synchronous motors. 
To allay this doubt the Electric Ma- 
chinery Manufacturing Company, 
Minneapolis, has produced the ac- 
companying chart showing when 
these motors can be used in the 
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CHART FOR THE READY DETERMINATION 
OF SYNCHRONOUS-MOTOR USE 


various industries. For every black 
circle there is a proper application of 
synchronous motors. This chart 
should be of great assistance to 
central-station power salesmen _ in 
converting their prospective cus- 
tomers to this type of drive. 





Compressed Air Replaces 
Steel Tape in Ducts 


S A FURTHER step in the in- 
terest of safety, the Kansas 
City Power & Light Company in 
pulling cables through ducts no 
longer runs a steel fish line through 
first, in order to determine clearance. 
This method has been found entirely 
too dangerous, especially in ducts 
carrying high-tension cable, since 
the tape may come dangling out in 
ELECTRICAL WORLD, June 28, 1924 
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an unexpected place perhaps danger- 
ously near a high-tension line. 
Instead of the former method the 
company now makes use of a ball of 
string blown by compressed air 
which is piped to many parts of the 
Northeast power plant. On under- 
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ground construction work the com- 
pressed-air tank used in tearing up 
pavements is available as a means of 
energy. By this method there is no 
danger to workmen even should the 
string be blown through the wrong 
conduit. 





Improving Directional Relay Operation 


By A. H. SWEETNAM 


Assistant Superintendent Electrical Engineering Department 
Edison Electric Illuminating Company of Boston 


HE Edison Electric Illuminating 

Company of Boston has found it 
desirable in the operation of its 
transmission system to adopt definite 
minimum, inverse-time-limit over- 
current and power-directional relays 
in order to obtain selective operation 
of oil circuit breakers in case of line 
fault. A typical section of the sys- 
tem, showing generating station, 
substations and transmission lines, 
is represented in Fig. 3. Energy is 
delivered to the transmission system 
at generated potential, nominally 
14,000 volts. The generators are 
star-connected with the neutral 
grounded through a resistor limit- 
ing ground-fault current to approxi- 
mately 2,000 amp. Generators are 
protected against internal failure by 
means of differential relays, and the 
transmission lines are each equipped 
with three current transformers 
used for indicating instruments as 
well as relays. 

Owing to the nature of the terri- 
tory served and the location of the 
load centers, it is necessary to supply 
substations in tandem, in one case 
as many as five substations being 









served by a pair of lines. From this 
it will be evident that attempting to 
obtain selective operation of oil cir- 
cuit breakers by means of a time 
interval between adjacent relays in- 
volves a long time setting on the 
relays at the generating station. 
After a long series of tests it was 
decided to use a time interval of 
0.3 second between adjacent relays. 
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FIG. 3—-TYPICAL PAIR OF TRANSMISSION 
LINES FEEDING SUBSTATIONS 
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By careful calibration and selection 
of individual relays this small inter- 
val has proved practicable. 

The standard method of installing 
a set of three single-phase, over- 
current, power-directional relays in- 
volves the use of three current 
transformers and two _ potential 
transformers in open delta. This 
method is also applied to the use of 
one three-phase, power-directional 
relay and three single-phase, over- 
current relays. A study of the 
standard wiring diagram (Fig. 1) 
shows that the failure of one high- 
tension potential transformer fuse 
will leave potential on the potential 
element of each relay, but that the 
resultant torque (due to disturbed 
phase relations of current and poten- 
tial) on one of the three relays will 
cause the directional element of this 
relay to close its contact, although 
the direction of energy flow has con- 
tinued normal. Should this occur at 
time of current in excess of the cur- 
rent setting of the over-current 
element due to line fault beyond this 
relay, an incorrect relay operation 
would result; in fact, this has oc- 
curred. With this possibility of 
incorrect operation, the following 
solution was adopted (Fig. 2) : 

Method of Overcoming the Diffi- 
culty—(1) Three potential trans- 
formers with the secondaries in 
closed delta; (2) six primary fuses, 
one in each high-tension lead to a 
transformer; (3) a 15-watt pilot 
lamp placed directly across the sec- 
ondary of each potential transformer 
before establishing the low-tension 
delta connection; (4) a single-pole 


























FIG. 1—PREVIOUS STANDARD RELAY CONNECTIONS FOR OVER- 
CURRENT POWER DIRECTIONAL ACTUATION 


FIG. 2—-IMPROVED CONNECTIONS ADOPTED WITH THIRD 
POTENTIAL TRANSFORMER 
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(normally closed) switch in the low- 
tension delta; this should preferably 
be of the push or pull type so that 
when the handle is released the cir- 
cuit will automatically be closed. 

A study of this method of connec- 
tion shows that the failure of one 
high-tension fuse will leave normal 
current and potential relations on 
each relay and all pilot lamps burn- 
ing, but the failure of a second fuse 
in one of the other two potential 
transformers would result in incor- 
rect relay action if the current set- 
ting of the overcurrent element were 
exceeded as in the case of a line 
fault beyond the particular relay 
affected. With one high-tension fuse 
blown the operation of the circuit- 
opening switch will cause one pilot 
lamp to lose its source of potential. 
By means of a periodic test a station 
operator can assure himself that 
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the relays are functioning correctly. 

The frequency of testing for fuse 
continuity can be made anything 
considered desirable by the operat- 
ing executive. In our case the test 
interval is eight hours. At each 
change of watch the operator taking 
charge and the operator being 
relieved go to the panel on which 
pilot lamps and test switch are in- 
stalled. The test switch is manipu- 
lated and each operator observes the 
pilot lamps. If each lamp burns 
normally with the test switch open, 
fuses are known to be intact. If one 
lamp loses its source, the primary 
fuses of the potential transformer 
are replaced and the test repeated. 

A considerable number of instal- 
lations as above described have been 
in service for approximately two 
years with invariably correct func- 
tioning of relays. 
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Overhead Distribution Construction 


Standardized Practice as Developed and Used by the 
WEST PENN POWER COMPANY, PITTSBURGH 


Clearances for Joint Pole 
Construction 


For vertical runs of two or three 
wires of the same circuit on insulators, 
standard twisted, multiple-cable wire 
shall be used, as shown in Figs. 65 and 
66. Such multiple-conductor wires 
shall be tied to the insulators with 
heavy marlin cord and never with a 
metallic tie wire. Vertical runs of 
primary conductors may be made with 
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FIG. 65—BRACKET STREET LAMP 
INSTALLATION ON JOINT POLE 








metal sheathed cable and _ inclosed 
within a conduit of suitable insulating 
material for their entire length, except 
that where more than 6 ft. below the 
lowest telephone attachment iron pipe 
may be used. Such conduit and pipe 
shall be securely fastened to the pole. 

No ground wire shall ever be at- 
tached to any telephone ground wire, 
ground clamp or rod. In general, 
ground wires should not be run on the 
same pole as telephone ground wires or 
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telephone connections to underground 
wires. 

Pole-type transformer installations 
on joint poles shall be mounted one 
gain position below the lowest cross- 
arm carrying line conductors.  In- 
stallations greater than one 50-kva. or 
three 15-kva. transformers on joint 
poles require special construction and 
shall be referred to the distribution en- 
gineer in each case. On joint poles the 
secondary racks shall be mounted below 
the transformers and shall have a mini- 
mum clearance of 12 in. from the bot- 
tom of the transformer or its hangers. 

Street-lamp installations may be 
made upon joint poles as shown in Figs. 
65 and 66. No street-lamp fixture or 
brace or guy from a street lamp shall 
come within 24 in. of any telephone 
crossarm or line conductor. The ver- 
tical clearance between lamp fixtures 
and suspension wires carrying tele- 
phone wires or cables shall be not less 
than 12 in. Where practicable, tele- 
phone cable terminals shall be not less 
than 12 in. vertically from the fixture, 
but when this clearance cannot be ob- 
tained all metal parts of terminals shall 
have the greatest practicable separation 
from lamp fixtures, including all sup- 
porting screws and bolts of both classes 
of attachments. 

Switches, cut-outs, meter boxes and 
similar apparatus may be installed on 
joint poles at a height convenient for 
operation, provided they do not inter- 
fere with climbing space or with ver- 
tical runs. All such apparatus, if 
located below telephone attachments, 
shall be of a type in which all live parts 
are covered and protected from acci- 
dental contact, as shown in the illustra- 
tion Fig. 67. 

All joint poles which carry vertical 
wires or cables, branch cut-outs, trans- 
formers, street lamps, meters or other 
attachments that require frequent at- 
tention shall be stepped. 
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FIG. 66—-MAST-ARM STREET LAMP 
INSTALLATION ON JOINT POLE 
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FIG. 67—-APPARATUS BELOW FOREIGN 
ATTACHMENTS ON JOINT POLE 
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Keeping Systematic 
Pole Records 


NSTRUCTIONS issued by the 

Worcester (Mass.) Electric Light 
Company’s distribution department 
include a recently prepared set of 
regulations covering the main- 
tenance of pole records. These 
records are kept in the general en- 
gineering department at 66 Faraday 
Street, Worcester, and are very com- 
prehensive: 

The general engineer shall be respon- 
sible for the proper upkeep of the 
pole records. A complete record of all 
poles in service shall be kept in the 
general engineering department by 
the engineering assistant in charge of 
poles. This record shall consist of a 
ecard corresponding to each pole in 
service, filed according to the street lo- 
cation and pole number. 

The chief clerk of the service depart- 
ment shall, upon request, provide 
necessary clerical assistance for keep- 
ing the pole record. 

When a work order requiring that 
poles of any kind be set in new loca- 
tions is received by the general engi- 
neering department, it shall be re- 
ferred by the engineering assistant in 
charge of poles to the assistant to the 
distribution engineer, who shall de- 
termine what the pole numbers are to 
be. The engineering assistant in 
charge of poles shall then provide a 
pole record slip (see accompanying 
illustration) and the necessary num- 
bers, dating nail and stencil for each 
pole, and then enter the current date 
and number and location of each pole 
in the “Poles to Be Set” book. 

When a work order to renew a pole 
is received in the general engineering 
department, a pole record slip, num- 
ber, etc., shall be provided as described 
above. 

The engineering assistant in charge 
of poles shall also notify the service 
record clerk of the location of the pro- 
posed poles, and this clerk shall make 
two copies of a communication to the 
New England Telephone & Telegraph 
Company, offering to sell a joint in- 
terest to them. One copy shall be sent 
to this company and the other to the 
assistant to the distribution engineer, 
who shall hold it. 

The pole record slip prepared by the 
engineering assistant in charge of 
poles, together with all necessary 
metal numbers, dating nails, stencils, 
work orders and instructions, shall be 
given to the distribution engineer, who 
shall check the supplies and _ pole 
numbers. 

The work order with the pole record 
slips and supplies shall then be sent to 
the general line foreman, who shall 
give them to the line foreman who is 
to do the work. The line foreman shall 
enter on the pole record slip all infor- 
mation concerning equipment placed on 
the pole, and after completing the 
pole, return the pole record slip, com- 
pleted with work order, etc., to the 
general line foreman, who shall re- 
turn them to the engineering assistant 
In charge of poles. 

The latter shall enter the date the 
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completed work order was returned in 
the “Poles to Be Set” book opposite 
the date when the same work order 
was sent out. He shall also have a 
pole record card of proper color made 
out by the information clerk, showing 
the number and size of the pole, num- 
ber and date of the work order on 
which it was set, equipment attached 
to it, ete. Colored cards shall be used 
for poles of various types as given in 
the accompanying table. 

In case the engineering assistant in 
charge of poles receives a pole record 
slip which indicates that an old pole 
has been renewed, he shall remove the 
corresponding card from the file and 





POLE RECORD 
Line Powe 


id 
Private 




















POLE RECORD CARD USED BY WORCESTER 
COMPANY 


see to it that all necessary information 
is entered. 

The engineering assistant in charge 
of poles shall also record on a 
memorandum slip all new poles, re- 
newals and joint relation changes, 
from which his weekly report shall be 
made to the secretary. 

The engineering assistant in charge 
of poles shall enter in a “New Loca- 
tion” book the date, location and num- 
ber of each pole set in a new location 
(whether a new pole or an old pole 
relocated). This book shall be given 
to the secretary on the first working 
day of each month, to enable her to 
make the monthly report to City Hall. 

The engineering assistant in charge 
of poles shall also enter in the 
“Yearly Pole Record” book each week, 
from his daily memoranda, a record of 
every pole set, renewed, abandoned or 
in which joint interest with other com- 
panies has been acquired, together with 
the date on which change was made. 

Poles in which the Worcester Elec- 
tric Light Company has sold a joint 
interest to the New England Telephone 
& Telegraph Company shall be en- 
tered in this “Yearly Pole Record” 
book with green ink, and poles in 


COLORED CARDS TO BE USED FOR VARIOUS 
TYPES OF DISTRIBUTION POLES 


City street line pole. . White 
City street joint pole. . White and green 
pI Yellow 
Joint lamp pole............ Yellow and green 
Worcester Electric Light Com- 

pany ne on private property Salmou 
Joint e on private property Salmon and brown 
ieneins oo. Green 
Privately owned pole...... Blue 
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which the Worcester Electric Light 
Company has acquired a joint interest 
shall be entered with blue ink. Totals 
shall be carried forward with each 
page and checked so that a record shall 
at all times be available which is cor- 
rect to date. This record shall be used 
at the end of each year for the annual 
report to the State Public Utilities 
Commission. 

All poles shall be inspected periodi- 
cally, and in connection with this work 
the line inspector shall during the win- 
ter attach a metal clip to each card 
corresponding to a pole due for inspec- 
tion. When the inspection has been 
made, the line inspector shall turn in 
a pole record slip for each pole in- 
spected, and the engineering assistant 
in charge of poles shall see to it that 
the result of the inspection is trans- 
ferred from the pole record slip to the 
corresponding pole record card and 
that the metal clip is removed from the 
pole card at the same time. 

All iron poles or iron fixtures on 
wooden poles shall be painted periodi- 
cally, and such painting shall be re- 
ported on the pole record slips. Upon 
receipt of such slips the engineering 
assistant in charge of poles shall have 
the necessary information entered on 
the corresponding pole record cards. 

In case any pole shall be renum- 
bered, it must be reported on a pole 
record slip, and the engineering assist- 
ant in charge of poles shall see to it 
that the corresponding pole card is 
corrected, provided, however, that no 
pole which supports a street lamp 
shall be renumbered without a special 
work order. 





Beetles Attack Lead Cables 
and Interrupt Service 
By S. R. WINTERS 


Washington, D. C. 
NVESTIGATIONS by the Bureau 
of Entomology of the United 
States Department of Agriculture 
have produced substantial evidence 
in support of the theory that the 
depredations of beetles upon the 
lead sheathing of telephone cables 
can cause a stoppage of service. 
Similar investigations have proved 
that electric light and power com- 
panies have suffered from attacks by 
beetles on aérial cables. Southern 
California appears to be a concen- 
tration point for the “lead-cable 
borers,” as they are called, injury 
by insects being blamed for one- 
fifth of the aérial cable trouble 
in this district. Galveston, Fort 
Worth, Brownsville and Houston, 
Tex., furnish authentic instances of 
attacks having been made upon tele- 
phone cables. The telephone com- 
pany at Washington, D. C., has re- 
ported damages to fuses in boxes as 
a result of the activities of boring 
insects. 

A variety of insects have been in- 
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LEAD SHEATH- 


FIG. 1—HOLES BORED IN 
ING OF AERIAL CABLES BY BEETLES 


cluded by the Bureau of Entomology 
among those attacking or penetrat- 
ing metals. The chief offender is 
known as the “powder-post” beetle, 
the technical name being Scobicia 
declivis Leconte. The adult of this 
insect is small in size, the average 
length being 5.85 mm. and the aver- 
age width 2.10 mm. 

The lead sheathing of telephone 
cables is the chief point of attack of 
this beetle. Circular holes about 0.1 
in. in diameter are usually bored into 
the sheathing. The entrance of 
moisture through these holes causes 
a short-circuiting of the wires. The 
experiments of the federal govern- 
ment indicate that this beetle can 
penetrate any lead alloy used as a 
cable sheathing. Poisonous baits 
have no effect on beetles, since evi- 
dently they do not bore lead and eat 
at the same time. Beef tallow ap- 
plied as grease on the messenger 
rings of the cable appears to be the 
mest effective agent in thwarting 
the efforts of the insects, and the 
bureau therefore suggests the coat- 
ing of the suspension ring with this 
substance. 

The original observations at Falls 
Church, Va., near Washington, 
D. C., involved the shipment of 500 
lb. of California oak from the 
Pacific Coast. This wood, infested 
with the cable-boring beetles, was 
deposited in a cage built for the 
purpose. As the beetles emerged 
from the wood they were inclosed in 
glass cylinders with covers of test- 
sheet lead. The smooth lead in some 





FIG. 2—CABLES INSIDE OF TESTING CAGE 
SUSPENDED BY VARIOUS TYPES OF RINGS 
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instances was scratched with a nail 
to prevent the insects from slipping 
on its surface. In other containers 
strips of copper were nailed to the 
lead, thereby enabling the beetles to 
secure a footing for their boring 
activities. Other insects were re- 
leased in a large cage in which 
cables made of alloys were suspended 
on different designs of rings, wire 
and tape. In this case the cables 
were not penetrated, the beetles in- 
stead boring into the beams of 
Southern yellow pine supporting the 
cage. Lead sheathing of varying al- 
loy compositions was then wrapped 
around the insect-infected portions 
of the logs. The beetles penetrated 
a double thickness of No. 3 alloy 
lead containing 99 per cent lead. 
They also attacked successfully 
commercially pure lead. 


FURTHER EXPERIMENTS 


At Los Latos, Cal., other investi- 
gations were made to discover a 
poison or a substance for use as a 
cable sheath that the insects could 
not penetrate. Beef tallow, refined 
paraffin, a mixture of tallow and re- 
fined paraffin, arsenate of lead, a 
solution of sodium silicate, creo- 
sote, varnish, tire tape, tarred build- 
ing paper, commercially pure lead 
sheathing, copper-coated lead and 
tin-coated lead were among the ma- 
terials employed either as_ repel- 
lents or as substances to prevent the 
penetrating effects of the “lead- 
cable borer.” Nineteen out of 
twenty-five insects bored through 
the arsenate of lead without ex- 
hibiting any ill effect from the 
poison. Three and four coats of 
spar varnish applied to freshly cut 
portions of oak proved to afford a 
place for the beetles to lay their 
eggs. Refined paraffin did not repel 
the insects when the material was 
cold and hard; when the weather 
was warm the paraffin softened and 
the pests were killed while boring 
into the wood. Four out of six 
beetles penetrated black paint and a 
solution of one-third creosote with- 
out hesitation. A mixture of beef 
tallow and refined paraffin proved to 
be a repellent as long as the ma- 
terial was in a soft condition. 

Several thousand beetles were 
placed in contact with a miniature 
telephone system, with cables carry- 
ing the ordinary current of elec- 
tricity. As long as they were con- 
fined to large cages they made no 
attempts to penetrate the cables. 
When placed in small cages, how- 
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ever, fifteen out of eighteen beetles 
attacked the cable and made attempts 
to penetrate it. 





Division of Costs in 
Saxton Plant 


HE relative cost of the various 

portions of the new Saxton plant 
of the Penn Central Light & Power 
Company, made available by Alfred 
Iddles, chief power engineer of Day 
& Zimmermann, Inc., Philadelphia, 
are given in the accompanying 
“dollar chart.” At present this 
plant is operating two 10,000-kw. 
generators, the ultimate capacity 
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“DOLLAR CHART” FOR 20,000-KW. STATION 


being 100,000 kw. The prorated 
items are distributed proportion- 


A—Station Yard 

Railroad tracks, roadways, electric 

lights and signs, switching 
structure. 


B—Substructure 
Complete below-ground surface, 
including machine foundations, 
intake and discharge and cost 

of land. 


C—Superstructure ............e.00:: 20.2 
Complete above-ground  surfacv, 
including temporary lights. 


D—Fuel Handling and Preparation... 5.0 
Track seale, coal elevating and 
distributing equipment and 
stokers. 


E—Steam and Mechanical Equipment 32.3 
Boilers and superheaters 
Boiler settings 
Drain system 
Feed-water system 
Condenser system 
Piping 
Auxiliaries 
Turbo-generators 
Ash-handling equipment 
(Includes generator end of turbo- 
generator. Does not include 
driving motors and controls for 
mechanical equipment). 
F—Electrical Kquipment ............ 20.6 
All electrical equipment, all wiring 
and also all equipment for out- 
door switching structure. 


G—Probated Items 

Enginering and drafting 

Field office supervision and ex- 
penses 

Insurance 

Starting up and testing 

Taxes and interest during con- 
struction 

Engineering fee. 
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Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 


Establishing Public Contact 
that Helps 


HE attention of the younger 

generation can be attracted to 
the functions of utilities by affording 
pupils an opportunity to prepare ad- 
vertising appeals, according to the 
recent experience of the Public 
Service Company of Oklahoma. 

An “advertising copy contest” was 
conducted at the Tulsa (Okla.) high 
school in which a weekly prize and 
a grand prize were offered for the 
best advertisement submitted in 
each of thirteen seven-day periods. 
The purpose was to ascertain what 
effect the company’s regular adver- 
tising had on high-school students. 
More than four hundred advertise- 
ments were submitted, the majority 
being well written and demonstrat- 
ing a surprising knowledge of 
the utility business on the part of the 
contestants. It is planned to use 
many of these advertisements as 
regular copy for the daily news- 
papers of Tulsa. 

The grand prize was a white silk 
and wool sweater, adorned with the 
monogram of the Public Service 
Company of Oklahoma, worked in a 
red diamond-shape field. 





Fair Play for the Public 


ELLING the public the absolute 

truth without fear or favor 
about inside utility facts is a proced- 
ure any company may well be proud 
of. <A recent letter from Donald 
McDonald, — vice-president of the 
Louisville Gas & Electric Company, 
displays a fearless, aboveboard atti- 
tude in showing why artificial-gas 
service, if further expanded, will be 
more expensive. It is especially 
significant that, although this utility 
also serves 43,000 electrical cus- 
tomers, no direct reference was 
made to the use of electrical heating 
apliances to offset the increasing 
price of gas. Mr. McDonald’s letter 
follows: 


Do Not Depend on Gas 


A great many people are planning 
to have gas mains extended to reach 
their houses and to buy fixtures for 
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gas heating. Before our citizens make 
these expenditures it is proper that 
they should know the exact facts re- 
garding the present and future status 
of the gas supply. 

The supply of natural gas cannot be 
increased. On the contrary, it is cer- 
tain to diminish. The supply of arti- 
ficial gas is now about 14,000,000 cu.ft. 
per day, and can be increased to any 
amount. Artificial gas is expensive, 
the material entering into its manu- 
facture costing more than the present 
selling price of gas in Louisville. In 
other words, it is impossible to main- 
tain the gas service of Louisville at 
anything like the present price by de- 
pending on artificial gas. 

It is evident from the above facts 
that either the gas service will fail on 
the cold days, or that the amount which 
a householder can burn in a day will 
have to be restricted, or the price 
raised to a point that will allow the 
unlimited manufacture of artificial gas. 
No one of these alternatives is pleasant 





Arousing Executive Interest 
in the Electric Range 


SIDELIGHT upon the develop- 

ment of the electric range load 
may be seen in an incident which oc- 
curred at the annual business men’s 
show in Asbury Park, N. J., this 
spring. One of the most attractive 
booths at the exhibit was that of the 
Eastern New Jersey Power Corpora- 
tion, which featured a special elec- 
tric cooking demonstration by Miss 
Walker of the Edison Electric Appli- 
ance Company. During one of the 
sessions of the exhibit a visitor ap- 
proached the booth and asked to be 
shown one of the electric ranges. It 
was demonstrated to him and his 
numerous questions were answered 
in detail. After he had received all 





CENTRAL-STATION COMPANY’S ELECTRICAL APPLIANCE EXHIBIT WHICH 
FEATURED ELECTRIC RANGES 


to contemplate, but this company 
wants the citizens of Louisville to know 
these facts before they invest their 
money in gas pipes or gas appliances, 
and especially before they depend upon 
gas to keep their families comfortable 
in cold weather. 

We earnestly hope that all house- 
holders will consider carefully before 
investing in gas appliances and will 
arrange their affairs in such a way 
that they can keep their families com- 
fortable even though the amount of 
gas available is not sufficient to keep 
up the pressure. 


of the information desired he pre- 
sented his card, and it was found 
that he was the president of the hold- 
ing company which controls the local 
Asbury Park utility. 

The sequel to this incident, how- 
ever, is most interesting. Among 
the questions that had been asked 
was how much it would cost to op- 
erate an electric range. He had been 
informed that the rate was 12 cents 
per kilowatt-hour for the first 10 
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kw.-hr. and 5 cents for all over that 
amount. Upon figuring up his ap- 
proximate monthly bill he thought 
the total was excessive and took 
steps at once to have put in effect a 
new rate schedule of 4 cents per 
kilowatt-hour with a $1 minimum 
charge for electric range service. 
While this may not be a scientific 
method of arriving at the proper rate 
for this kind of service, it illustrates 
the keen interest that executives 
have in commercial problems when 
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they are forcefully brought to their 
attention. Had not this official re- 
ceived an actual working demonstra- 
tion of the electric range in opera- 
tion and figured out for himself the 
cost of cooking electrically under the 
existing rate, it is doubtful whether 
any amount of correspondence or re- 
ports recommending a reduction in 
rates for the purpose of promoting 
the electric range business would 
have aroused his interest and 
brought immediate action. 





Electric Range Maintenance Costs 


Service and Installation Cost Data Compiled by a Company Which 
Operates a Special Department for this Work 


By A. H. KRUEL 


Assistant Superintendent Meters and Service 
Portland (Ore.) Electric Power Company 


T IS the policy of the Portland 

Electric Power Company to serv- 
ice electric ranges free of charge to 
its customers, and as a result of this 
practice the company has established 
a cost-keeping system showing the 
labor, material and cartage expense 
of maintaining each make of range. 
From this record it can be ascer- 
tained which make of range is the 
most expensive as well as which is 
the cheapest to maintain, both as 
regards labor and material. The 
record also shows the average cost 
per complaint and the cost of in- 
stalling the range. 

In order to discover and correct 
the weak points of the different 
makes of ranges, a record of defec- 
tive parts was started on July 1, 
1923, and this information was com- 
piled daily, as the service repair 
slips were turned in showing the 
parts repaired or replaced. This 
record shows all renewals and re- 
pairs on parts such as coils, hot 
plates, both open and_ closed, 
switches, contact plugs, oven linings, 
thermometers, clocks, automatic 
switches and wiring trouble for all 
makes of ranges. This information 
has been very useful in disclosing 


Rangesin Ranges Average Ranges 
Service in Service in Service 
Type Jan. 1, 1923 Jan. 1, 1924 1923 
Teer 225 478 352 
Dia vase seh 196 745 471 
ev eul tes 417 915 666 
See 64 139 101 
ee 33 31 32 
ee a cie oes 52 62 57 
ae 7 18 12 
Elec. ss 458 498 478 
Began. : 88 102 95 
Ne ; 75 93 84 
Total. . 1,615 3,081 2,348 








at once to manufacturers the source 
of defects which are substantiated 
by concrete facts and has been in- 
strumental in several instances in 
leading the manufacturer to improve 
parts that were giving trouble. 

Table I shows the complete main- 
tenance costs to the company, 
excluding the parts replaced free by 
the manufacturers which have be- 
come defective within the first year’s 
guarantee. Attention is called to 
the cost of material, which repre- 
sents about 54 per cent of the total 
maintenance cost and which _in- 
creases with the age of the range. 

Table II shows that the average 
number of complaints received from 
each range per year is two and one- 
half and that the cost per call is 
$2.75. This is an expense to the 
central station which the customer 
as a rule does not appreciate. 
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TABLE II—RANGE COMPLAINT COSTS, 1923 


Total complaints.................: 
Average number ranges in service. . 


Complaints perrange...... 2.5 


eT ee $5,600. 12 
Material cost, 1923...... 8,414.01 
Cartage cost, 1923........ 1,545.21 

Total cost, 1923....... $15,559.34 
Labor cost per complaint ; $0.92 
Material cost per complaint. .... 1.39 
Cartage cost per complaint............ . 26 

Total cost per complaint....... $2.57 


TABLE III—RANGE INSTALLATION COSTS, 
DURING 1923 


(Does not include wiring) 


Total number ranges installed. ... 1,361 


PD UES <0 shen cae a o's dae ale we $10,257.02 
ee ey err rere ‘ 4,728.41 
cE Ere rere 1,481.24 

PRUE, CREO so 6:55 <60.0:3 oo eee wee $16,466.67 
Labor cost per range neo Pee $7.53 
Material cost perrange............... 3.47 
Cartage cost perrange................ 1.09 

Total cost perrange................ $12.09 


Table III shows the cost of in- 
stalling a range and represents the 
expense of uncrating, burning off, 
delivering and connecting the range 
in the kitchen to the outlet box. It 
does not include inside wiring or 
connecting outside service wires. 

Table IV is a summary for the 
past five years of the unit costs of 
maintaining electric ranges by this 
central station. 

Table V is a classification of range 
complaints and indicates immediately 
that the greatest source of trouble 
is due to the heating coils, with 
switches and thermometers follow- 
ing closely. There seems to be a 
large demand for automatically con- 
trolled ovens and likewise much room 
for improving such devices now 
in use. 


TABLE IV—RANGE SERVICE COSTS FOR FIVE-YEAR PERIOD 


Ranges Average Number Com- 

in. Ranges of plaints 
. Service in Com- per 
Year Dec. 31 Service plaints Range 
1919 620 456 1,153 2.5 
1920 782 701 1,506 ms 
1921 1,082 846 2,009 2.3 
1922 1,615 1,348 3,141 2.3 
1923 3,081 2,348 6,059 2.5 





esses senses tesnsersnasimnnenpneeneeseesttnmeneneeemeemeaseee 


Cost ~~ 
per ost 
Labor Material Cartage Com- oar 
Cost Cost Cost plaint Range 
$3.96 $1.56 | Included $2.18 $5.52 
4.54 3.34 | in 3.67 7.88 
5.31 2.53 { material 3.30 7.84 
3.30 4.08 | 3.17 7.38 
2.38 3.59 $0. 66 2.57 6.63 





TABLE I—RANGE SERVICE COSTS FOR 1923 


Labor Cost Material Cost Gostags Gon Total Cost 
19 


1923 1923 
$880.33 $1,431.90 241.74 
1,652.69 2,050.57 o03 07 oo ae 38 
1,724.70 2,410. 84 505.40 4,640.94 

160. 42 398.91 29.15 588.48 

28.39 23.04 3.03 54.46 

123.22 305.98 40.58 

22.22 5.58 7.65 435 48 
812.89 1,519.68 210.21 2,542.78 
110. 46 246.04 29.56 386.06 
84.80 21.47 14.62 120.89 
$5,600.12 $8,414.01 $1,545.21 $15,559.34 


os sss 


Labor Cost Material Cost Cartage Cost Total Cost 


per Range per Range per Range per Range 

$2.50 $4.06 $0.69 $7.25 
3.53 4.36 .98 8.85 
2.59 3.62 ste 6.96 
1.59 3.95 .28 5.82 
.89 .72 .09 1.70 
2.16 5.37 .71 8.24 
1.85 .46 .64 2.95 
1.70 3.18 .44 5.32 
1.16 aoe 33 4.06 
1.01 .25 .18 1.44 
$2.38 $3.59 $0. 66 $6.63 
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TABLE V—CLASSIFICATION OF RANGE 
COMPLAINTS 





July to January Inclusive, 1923 
Total 
Complaints 
Open coils in hot plates: 
500 watts. ........ 107 
667 watts.......... 214 
TD io ah cee 9 
IONS 5 isrueinea's.ts ‘ 40 
1,000 watts.......... 106 
CF WIR, oc ccce ss 24 
Open hot plates, complete: 
SRIBG s 6 oeckues oe 31 
ic. i. ee 199 
1 ee WHER, 05 cc ce a's 59 
2,000 watts......... 3 
Closed hot plates: 
1,000 watts. ....... 109 
1,200 watts..... 2 
1,500 watts...... 88 
2,000 watts. ..... ‘ 
Open elements: 
500-watt coils........ 
750-watt coils.......... 6 
Open-wire.......... 78 
Sheath-wire...... ; 16 
Switches: 
Repaired........ 127 
ES GR ee reer ee 211 
Oven contact plugs: 
Repaired. .... j x 60 
, Replaced. ¥ ; ¥ 20 
Top contact plugs: 
,. Repaired. . oa - 84 
Replaced ats . oe’ 60 
Ovens relined: 
Relined ; Nek kaeik Roe eeeeen stag 
Repainted 3 
Repaired. . 
Thermometers: 
Adjusted. ..... ‘ 77 
Replaced 75 
Contacts 26 
Clocks: 
Repaired. ..... - ee ee . 
Replaced....... oa c. 57 
Auto eee “ 
Ree oe 
Replaced......... 24 
Wiring: 
OS ee ‘ ; 19 
Grounds : : a 45 
ee pe 69 
Loose connections. .. ; ves 36 
Reflectors. ... eee 44 
Oven doors repaired. ........ 65 


The company’s range organization 
now consists of a foreman, three 
service men with automobiles fully 
equipped with a large stock of parts, 
two installers with helpers operat- 
ing two trucks for delivering ranges, 
and two men in the shop who un- 
crate, burn off and repair ranges 
to be put in service. 
campaigns, when as many as twelve 
ranges are installed in one day, a 
third machine with a crew is added 
in order to meet the demand for 
immediate service required during 
these campaigns. 

From the experience of the Port- 
land Electric Power Company it is 
felt that the electric range is fast 
passing from a luxury to a necessity, 
and the large amount of new residence 
construction under way would seem 
to indicate that a larger number of 
electric ranges will be installed dur- 
ng the coming year than in any 
previous year. During 1923 the 
‘ortland Electric Power Company 
added 1,466 ranges to its lines, 
bringing the total number installed 
up to 3,081, having a total connected 
load of about 21,000 kw. and earning 
an annual gross revenue of approxi- 
niately $195,000. 


During range. 
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Ferreting Out Causes of 
High-Bill Complaints 

OR some time M. S. Sloan, presi- 

dent of the Brooklyn Edison Com- 
pany, has been sending out with 
monthly bills to customers a message 
regarding some interesting phase of 
the company’s service. The mes- 
sages are intended to illustrate, by a 
definite example, some point or cir- 
cumstance that might be encpuntered 
by any customer in its dealings with 
the company. Recently he told the 
story of a druggist who complained 
that his bills had suddenly become 
nearly twice what they used to be, 
although there had been no change 
whatever in the routine of the store. 
There had been almost no change in 
the bills for nearly ten years, and 
the druggist was at a loss to under- 
stand the sharp increase. 

“We tested the meter and found it 
correct,” says Mr. Sloan. “We took 
daily readings and found that the 
bill was correct. This was a puzzling 
situation. No change in the num- 
ber of lights or in the time that they 
burned, yet a big increase in the 
bill. Our tests showed that the bill 
was correct. We couldn’t explain it; 
the druggist couldn’t explain it, but 
he insisted that it was wrong. 

“We put an all-night watch on the 
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drugstore. The druggist had re- 
cently hired a new clerk. We found 
that at night, after the druggist had 
locked up and gone home, the clerk 
would return to the store and play 
poker in the back room with a few 
friends. It was the poker game that 
boosted the bill. The druggist boosted 
the poker game—right out of the 
store.” The moral of this story for 
business men, as Mr. Sloan says, is: 
“Watch for the poker game.” 





Dealers to Act as Power 
Company Agents 

OURTEEN electrical dealers of 

Denver have accepted the plan 
offered by the Public Service Com- 
pany of Colorado to allow the dealers 
to collect the monthly service pbiiis 
of its customers. This practice was 
proposed by the central station to 
meet the objection frequently raised 
as to the advantage the company has 
in selling appliances to its customers 
through the contact made when they 
come to pay their service bills. The 
inauguration of the plan _ should 
enable the dealers to share in the 
appliance business of the central- 
station company provided that they 
are aggressive enough to take ad- 
vantage of the contact thus made. 





Women Employees of Georgia Railway & Power 
Company Inspect Hydro Plants 





N JUNE 7 and 8 the officers of the 

Georgia Railway & Power Com- 
pany were hosts to the two hundred 
women employees of the company on 
a trip to the hydro-electric develop- 
ments of the company in the northern 
part of the state. This was undertaken 
as an activity of the Women’s Public 
Information Committee. 

Four special railway coaches were 
required to take the party to Tallulah 
Falls, where a hotel was leased for the 
two days. Inspection trips were made 
to the Mathis, Terrora, Tallulah, Tugalo 


and Yonah developments, a fleet of 
automobiles being used to carry the 
guests over the properties. Special 
entertainment features of the trip were 
a fish fry at the Mathis dam, a leap- 
year dinner-dance at Tallulah and a 
picnic luncheon at Yonah. After the 
inspection of the recently started 
Yonah development, the company train 
carried the party on flat cars 12 miles 
down the Tugalo valley to the main 
line of the Southern Railway. The 
accompanying photograph was made at 
the fish fry at Mathis dam. 
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Generation, Control, Switching 
and Protection 


Construction, Selection and Opera- 
tion of Automatic Oil Circuit Breakers. 
—O. L’EPLATTENIER.—A comprehen- 
sive treatment of the entire subject is 
given with particular consideration of 
the latest accomplishments. Electro- 
static and thermodynamic phenomena 
are discussed in detail in the first part 
of the article. The manufacturing 
influence upon the phenomena of rup- 
ture is then explained at length by con- 
sidering the material, form and length 
of contacts, the number of ruptures, 
their velocity and their measurements. 
The author concludes by specifying the 
requirements an automatic oil circuit 
breaker must meet. Charts reporting 
practical and experimental data and 
photographs showing various details of 
construction accompany the paper.— 
Elettroteenica, April 5, 1924. 


Explosion of an Oil Switch.—H. 
HEINICKE.—An unusual fault on an oil 
switch which occurred recently in a 
German power house of 80,000 kva. 
capacity is described in this short 
paper. A three-phase oil switch, de- 
signed for 6,000 volts and 2,000 amp., 
serving as a connecting switch between 
two generator buses, exploded, tearing 
open the bottom and one of the side 
seams of the large round steel tank. 
This was followed by an ignition of the 
generated oil gases which resulted in 
considerable damage to the building. 
An investigation disclosed that the 
magnet for remote closing of the switch 
had, for some reason, reached its end 
position before the main contacts of 
the switch were closed. Only the aux- 
iliary contacts closed, and they were 
connected to the main contacts over a 
protective resistance of 28 ohms. The 
two bus sections were therefore tied 
together over this oil-immersed resist- 
ance, which is designed for intermit- 
tent use only. Within less than one 
minute this resistance burned out and 
an arc established itself under the oil, 
generating a large amount of oil gases 
which were unable to escape quickly 
enough through the exhaust pipe, this 
pipe being only @ in. in diameter. The 
result was the demolition of the switch 
tank. To prevent a repetition of such 
an accident much wider exhaust pipes 
will be installed and an_ indicating 
device will be added to these switches 
to show the actual position of the main 
contacts.—Elektrotechnische Zeitschrift, 
May 1, 1924. 

Oscillations and Resonance in Sys- 
tems of Parallel-Connected Synchro- 
nous Machines —H. V. PUTNAM.—A 
method has been developed for calculat- 
ing the resonance frequency of two 
synchronous machines electrically in 
parallel. It is shown that in a system 
of nm machines in parallel there are 
n— 1 resonance frequencies. A general 
method of calculating these is given. 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
from All Parts of the World 


Photostat qopics or English translations of complete articles will be furnished at cost upon request 
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Systems of three and four machines 
are treated as special examples of the 
general case. The theory is also given 
for calculating the actual power pul- 
sations which occur in systems of two 
and three synchronous machines con- 
nected to reciprocating apparatus. With 
some approximation the theory is ex- 
tended to four machines and a general 
method for ~ machines is suggested. 
Simple methods of calculating the cor- 
rect sizes of flywheels necessary for the 
successful parallel operation of engine- 
driven generators are given. These 
are calculated directly from a knowl- 
edge of the resonance frequencies in- 
volved. Specific problems have been 
treated and illustrative examples pre- 
sented which make clear not only the 
nature and causes of hunting but also 
the methods of overcoming it.—Journal 
of the Franklin Institute, May, 1924. 


Hydro-Electric Development and 
Steam Equipment 


Water-Power Resources in Canada. 
—The hydro-electric power installa- 
tions in Canada now total 3,227,414 
hp., an increase of 250,000 hp. during 
the past year. How this is distributed 
throughout Canada is shown in the ac- 
companying table. The figures for un- 
developed water power are based upon 





AVAILABLE AND DEVELOPED WATER 
POWER IN CANADA 





Available Twenty-four 
Hour Power at 
80 o- Cent Efficiency 
t 





At 
Ordinary Ordinary Present 
Minimum Six Turbine 
Flow, Months’ Instal- 
Province Hp. Flow, Hp. lation 
Brit. Columbia.. 1,931,142 5,103,460 355,517 
ER... ones 40's 475,281 1,137,505 33,067 
Saskatchewan.... 513,481 SETI vie 540 nie 
Manitoba...... 3,270,491 5,769,444 162,025 
Ontario........ 4,950,300 6,808,190 1,445,480 
_—-- ceewee-s 6,915,244 11,640,052 1,116,398 
ew Brunswick. 50,406 120,807 44,539 
Nova Scotia... . 20,751 128,264 54,950 
Prince Edward 
eee. ws 3,000 5,270 2,239 
Yukon and 
Northwest 
Territories..... 125,220 275,250 13,199 
Total........ 18,255,316 32,075,998 


3,227,414 





rapids, falls and power sites of which 
the actual head is definitely established. 
At present more than 900,000 hp. is 
being developed. The total power now 
averages 353 hp. per 1,000 population, 
representing an investment of $687,- 
000,000. Detailed tabulations are given 
in the article of the developed water 
power in Canada, the water power uti- 
lized in the central-station industry 
and the water power utilized in the 
pulp and paper industry.—Canadian 
Engineer, May 20, 1924. 


Heat Losses Through Insulating Ma- 
terials. —R. H. HEILMAN. — With the 
higher temperatures due to the use of 
superheated steam in power plants, the 
problem of providing suitable pipe 
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and boiler insulation is becoming a 
difficult one. The present paper is, 
therefore, timely in that it includes the 
results of numerous and exhaustive 
tests on commercial pipe coverings and 
insulating cements, which are pre- 
sented in curves, tables and formulas 
that can be readily used by the engi- 
neer. Interesting experimental methods 
are described, and the exact char- 
acter of thermal conductivity and its 
relation to temperature gradients and 
differences is discussed from a physical 
and mathematical standpoint.—Paper 
presented before the A. S. M. E., Cleve- 
land, May 26-29, 1924. 


Transmission, Substations and 
Distribution 


Design of Transmission Lines.—I. W. 
T. Tayitor.—The author starts with 
the size of the conductor and shows 
that it must be determined (not as- 
sumed) before the length of span 
between the line supports can be set- 
tled and that it is best to determine 
the size of the conductor from a knowl- 
edge of the percentage of power loss 
that the particular line can bear. A 
chart is given by the aid of which this 
information can be obtained. — Elec- 
trical Review (England), May 16, 1924. 


Effect of Power Lines Upon Tele- 
phone Lines.—P. JaGER. — Comparing 
the electrical energy transmitted over 
a telephone line, amounting to 1 milli- 
watt or less, with that of many thou- 
sand kilowatts through a high-voltage 
power line, it becomes obvious that 
even a very loose coupling between the 
two is liable to cause severe trouble 
to the former. This condition is fur- 
ther aggravated by the sensitiveness 
of the human body. A crackling noise 
may be caused in a telephone receiver 
by as little as 0.01 watt-second. In 
this very elaborate paper the author 
investigates the various kinds of coup- 
ling, such as capacity, induction and 


galvanic coupling for single-phase 
(railway), three-phase and _ rectifier 
systems. Interferences between signal 


and power lines are studied for perfect 
condition of the latter and for ground 
faults. A large number of oscillo- 
grams are shown, giving examples of 
disturbances actually observed on tele- 
phone and telegraph lines. The value 
of protective devices for connection to 
signal lines and those for power lines 
is discussed and analyzed. — Elektro- 
technische Zeitschrift, May 1, 1924. 


Units, Measurements and 
Instruments 


Peak Voltage Measurement by Means 
of a Neon Glow Lamp.—L. E. RYALL. 
—One of the characteristics of the 
neon glow discharge lamp is that it 
requires a certain “striking voltage” 
before a current passes and a glow 
appears. It is this voltage that is 
utilized in the determination of “peak 
voltages” and “crest factors.” The 
general theory of the apparatus, how 
it is constructed and several experi- 
ments and tests are given. — World 
Power (England), May, 1924. 

Measurements of Temperature.—P. 
NICHOLLS.—The author deals with the 
temperature range in refrigeration in- 
sulation and with the difficulties en- 
countered and the precautions neces- 
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sary. Locations at which temperatures 
are taken, as well as the accuracy 
procurable, depend upon the object 
and scope of the work, which is classed 
under the divisions of air temperatures, 
surface temperatures, temperatures at 
different points in a solid, and liquid 
temperatures. The thermometer de- 
vices available for measuring such 
temperatures are mercury in glass 
thermometers, resistance thermometers 
and thermocouples. Among the sub- 
jects covered are literature on ther- 
mometry, fundamental principles of 
thermometry, methods and instruments, 
calibration of instruments, accuracy of 
temperature measurements and tem- 
perature measurements in heat trans- 
mission investigations.— Paper pre- 
sented before the American Society of 
Refrigeration Engineers, Cleveland, 
May 27-29, 1924. 

Recording of Vibratory and Tor- 
sional Motions.—R. ELSAsser. — In 
mechanical and electrical engineering 
it is frequently desirable to measure 
small torques or vibrations occurring 
within so short a time or with such 
high frequency that no_ mechanical 
recording device could follow them. 
The author has developed and describes 
in this paper a recording apparatus 
for such problems, using as the recorder 
itself an oscillograph the loop.of which 
has an exceedingly small inertia and 
can be made for a frequency of up to 
12,000 cycles per second. The linear 
or circular mechanical motion which is 
to be investigated is translated into 
variations of electric current by means 
of a Wheatstone bridge connection of 
two stretched-out bare-resistance wires 
and a sliding contact diagonal. With 
the latter the loop of the oscillograph 
is connected. For straight motions the 
two bridge wires are spanned out 
parallel and close together; for tor- 
sional tests they are arranged on the 
circumference of a wooden disk. By 
proper choice of the size of these wires 
and the current through them a con- 
siderable deflection on the oscillograph 
can be obtained for very minute mo- 
tions. A number of oscillograms are 
reproduced to illustrate the reliable and 
accurate functioning of this new appa- 
ratus.—Zeitschrift des Vereines Deut- 
scher Ingenieure, May 17, 1924. 


Motors and Control 


Calculation of Wedges and Dove- 
tails.—F. LASzLO.—Pole pieces on most 
generators and synchronous motors are 
secured to the revolving shaft by means 
of dovetail construction. Windings in 
armature slots are frequently retained 
by wedges. The author shows in this 
mathematical paper that no exact and 
fully reliable method is known for cal- 
culating the forces in these machine 
parts. To establish the exact magni- 
tude of these forces he describes a 
testing machine which gives, when 
used with delicate optical measuring 
devices, the location and the size of 
the forces sought. — Elektrotechnische 
Zeitschrift, May 15, 1924. 

Improvement of Power Factor.—K. 
BANDIScCH.—Considering the improve- 
ment of low power factor on existing 
networks, the author describes various 
practical methods, from large syn- 
chronous condensers to the smallest 
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power motors of special design, used 
today to compensate lagging current. 
The efforts to maintain unity power 
factor even for very small motors have 
led within the last few years to the 
design of a great number of special 
three-phase motors operating with 
characteristics of a synchronous ma- 
chine. Several of these new types are 
explained and analyzed. The fact that 
all of them have a commutator in addi- 
tion to collector rings is a general dis- 
advantage of these motors, which are 
intended to replace the simple and rug- 
ged squirrel-cage armature induction 
type. Some of these “compensated” 
motors are being manufactured for as 
little as 14 kw. output.—Elektrotechnik 
und Maschinenbau, May 11, 1924. 


Heat Applications and Material 
Handling 


Electric Smelting of Iron Ore.—H. 
Batt.—A historical review of the de- 
velopment of electric smelting of iron 
ore in Norway, with special reference 
to the results recently obtained in 
experiments performed by the Norwe- 
gian government.— Teknisk Ukeblad 
(Norway), Feb. 15, 1924. 


Fluxes and Slags in Welding.—W. 
SRARAGEN.—The author deals primarily 
with the use of fluxes and slags in 
fusion welding. The material contained 
in the article is principally a digest 
of the opinion of experts in America 
on this subject. The action of these 
fluxes for electric arc, gas and resist- 
ance welding is also treated.—Journal 
of the American Welding Society, 
April, 1924. 

Relation Between Current and Tem- 
perature of Resistance Wires. —F. 
STABLEIN.—It has been desirable for 
many practical electric heating prob- 
lems to establish a formula with which 
the current required to bring a resist- 
ance wire to a certain temperature can 
be calculated. Existing formulas hold 
true only for certain resistance alloys, 
are usually based on round wires only 
and disregard heat radiation, convec- 
tion and conduction through the air. 
On an experimental basis the author 
arrived at a new formula which has 
the advantage of being generally ap- 
plicable to any kind of resistance mate- 
rial of any cross-section. In eight 
examples the close approximation of 
actually measured values to those cal- 
culated with the new formula are 
shown. It is also possible to compute 
the temperature to which a certain con- 
ductor will be heated by a given cur- 
rent. — Elektrotechnische Zeitschrift, 
May 15, 1924. 


Electrophysics, Electrochemistry 
and Batteries 


Electrolytic Production of Hydrogen 
and Oxygen—M. HANSEN.—For cer- 
tain chemical reactions large amounts 
of very pure hydrogen are required. 
For this the electrolytic production of 
this gas is the cheapest, as no further 
refining is necessary. Few types of hy- 
drogen-generating cells have been a 
practical success. Recently a Norwe- 
gian concern has developed a new elec- 
trolytic gas generator which shows 
marked improvements over existing de- 
signs. A plant with 400 of these cells 
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has been in continuous operation since 
1919 without having needed repairs of 
any kind. The cells operate with so- 
dium hydroxide as electrolyte and a 
current of 3,000 amp. A yearly aver- 
age efficiency of 4.8 kw.-hr. per cubic 
meter of hydrogen has been main- 
tained. The purity of the generated 
gases is very high, viz., 100 per cent 
for the hydrogen and 99.75 per cent 
for the oxygen. To attain this high 
degree of purity requires, however, the 
use of distilled water in the cells. A 
very convenient and inexpensive way 
to obtain distilled water is to install 
an electric electrode boiler, the steam 
of which is compressed in a turbo- 
pump and condensed. A _ particular 
claim is made for the unusually small 
floor space of these new cells, which re- 
quire about 1 sq.m. for an hourly hy- 
drogen output of 5 cu.m. Older types 
of cells require from 1 sq.m. to 7 
sq.m. floor space for 1 cu.m. of hydro- 
gen per hour.—Elektrotechnische Zeit- 
schrift, May 8, 1924. 

Metal Cleansing with Alkaline 
Cleaning Solutions—E. M. BAKER and 
R. SCHNEIDEWIND.—The efficiency of 
alkaline cleaning solutions may be 
judged from measurements of the rela- 
tive interfacial tensions of water and 
of these solutions with a standard min- 
eral oil.. Measurements have been 
made of the interfacial tensions for 
solutions of many substances ordi- 
narily found in commercial cleaners. 
Typical analysis are given of cleaners 
used for various purposes, and factors 
entering into the mixing of cleaners 
are discussed.—Paper presented before 
American Electrochemical Society, 
Philadelphia, April 24-26, 1924. 


Telegraphy, Telephony, Radio 
and Signals 


New Type of Loud Speaker.—M. 
BoNNEAU.—It has been found very dif- 
ficult to design a telephonic loud 
speaker so as to reproduce faithfully 
and without distortion both speech and 
music. This was largely due to the 
use of steel membranes in the way 
customary with ordinary telephone re- 
ceivers. A French firm has developed 
a loud speaker along entirely new lines, 
and it is claimed that this instrument 
has a clearness of reproduction hereto- 
fore unknown. Instead of reproducing 
the sounds by a more or less pro- 
nounced vibration of a steel membrane 
before an electrically controlled perma- 
nent magnet, the new type of loud 
speaker has a very strong, closed elec- 
tromagnetic direct-current field with a 
fine conically shaped air gap, within 
which is placed a vibrating cone. The 
latter is made of very fine silk and 
carries on its surface a close winding 
of fine aluminum wire, through which 
the telephonic current passes. The al- 
ternating-current field set up in this 
cone, which comes within the direct- 
current field of the magnet, causes the 
cone to vibrate in perfect accordance 
with the frequency of the telephone 
current. The weight of the cone is 


only 0.8 gram, though it has the con- 
siderable surface of 30 sq.cm. Several 
types of these loud speakers have been 
developed to suit different conditions.— 
Bulletin de la Société Frangaise des 
Electriciens, February, 1924. 
















Chicago Welcomes Institute 


Abundant Hospitality, Excellent Pro- 
gram and Good Attendance Aid 
Success of Meeting 


HE Chicago convention of the 
American Institute of Electrical 
Engineers, held at Edgewater Beach. 
within the city limits, assembled under 
auspicious circumstances this week, 
there being a registration of six hun- 
dred on Tuesday night. The _ hotel 
arrangements proved especially fine, 
and inspection trips and social events 
added to the success of the meeting. 
Owing to the illness of President 
Harris J. Ryan, Vice-president R. F. 
Schuchardt presided at the meetings. 
On Monday section delegates, with 
Chairman A. W. Berresford presiding, 
discussed and approved the policy of 
district or regional meetings and con- 
sidered other matters of interest to the 
sections. On Tuesday the technical 
committee reports were presented, fol- 
lowing addresses by Vice-president 
Schuchardt, Presidert-elect Farley 
Osgood and a representative of the city. 
The reports created great interest and 
excited some discussion on installation 
standardization and general technical 
committee activities. An _ informal 
dance and a musical entertainment on 
Tuesday night followed the formal 
reception. 

At an educational dinner on Tuesday 
evening, presided over by W. E. Wick- 
enden, director for the S. P. E. E. com- 
mittee investigating technical educa- 
tion, college professors and engineers 
accented the necessity for generally in- 
creasing their personal and professional 
points of contact and agreed upon the 
need for maintaining the _ initiative 
and individuality now existing in educa- 
tional institutions rather than attempt- 
ing rigid standardization of courses. 

A specially pleasant feature on Tues- 
day was the reception and lunch given 
the Institute delegates by the Electric 
Club of Chicago. Addresses, music and 
entertainment served to put before the 
visitors a good picture of Chicago’s 
hospitality. Golf, tennis and bathing, 
together with card parties and teas, 
were pleasurable events of the week. 

The technical papers and discussions 
will be abstracted in next week’s 
ELECTRICAL WORLD. 





Combating the Shortage of 
Power in California 


At a second hearing called by the 
California Railroad Commission in Los 
Angeles on June 19 power company 
representatives and members of the 
Los Angeles Chamber of Commerce 
and the Los Angeles Bureau of Power 
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News of the Industry 


Chronicle of Important Events and General Activities, 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 


and Light further considered the ques- 
tion of curtailment to meet the power 


shortage. H. G. Butler, who acted as 
power administrator during 1920, was 
selected as power supervisor. Until 
the arrival of Mr. Butler from the 
East one of the commission’s engineers 
will act in this capacity. All power 
companies in the state are co-operating 


to the fullest extent, and the Bureau 
of Power and Light of Los Angeles is 
taking every possible step to assist the 
Southern California Edison Company, 
from which it purchases a large part 
of its energy. Curtailment orders are 
to become effective immediately, and 
the company is issuing a letter to 
235,000 consumers explaining them. 





Philadelphia Electric Changes Officers 


Joseph B. McCall Resigns Presidency and Becomes Chairman of 
Board, Walter H. Johnson the New President, H. T. 


Liversidge Fills Vacancy in Vice-Presidencies 





JosEPpH B. McCALu 


WALTER H. JOHNSON 


HorAcE P. LIVERSIDGE 





T THE semi-monthly meeting of 
the board of directors: of the Phila- 
delphia Electric Company this week 
Joseph B. McCall resigned as president 
and was elected chairman of the board 
of directors. The change was made 
at the request of Mr. McCall, who has 
been in ill health for some time and 
who desired to be relieved of direct 
responsibility for the details of oper- 
ation. Walter H. Johnson, senior vice- 
president, was promoted to the position 
of president. The three other vice- 
presidents were advanced, Arthur B. 
Huey becoming senior vice-president, 
and Charles J. Russell and W. C. L. 
Eglin following in their present order. 
The vacancy on the executive staff 
of vice-presidents was filled by the 
election of Horace P. Liversidge, who 
has been assistant chief engineer. 

All of these officers have been asso- 
ciated with the company almost or 
quite since its inception. Mr. McCall 
was president of the company since 
its organization in 1899, and Mr. John- 
son has been his chief assistant during 
all that period. Both men have been 
prominently connected with the central- 
station industry for a period even longer 
than the quarter century thus spanned, 
and their names have become even more 


familiar to electrical men in all parts 
of the country from the fact that each 
has been the president of the National 
Electric Light Association. Mr. Mc- 
Call held that office in 1913-14, and 
Mr. Johnson’s term (1923-24) expires 
this month. 





American Canal Around the 
Niagara Falls a Possibility 


Dwight B. La Du, State Engineer and 
Surveyor of New York, is preparing 
estimates to show the cost of an Ameri- 
can canal to connect Lake Erie with 
Lake Ontario. Such a canal would 
leave Lake Erie at Buffalo and follow a 
semi-circular. route to the Niagara 
River below the falls at Lewiston. It 
would not only afford navigation facili- 
ties but would permit of extensive 
state-owned power development. The 
diversion of water from the Niagara 
River would be subject to the limita 
tions now defined by _ international 
treaty. The plan would conflict with 
the proposal of the American Supe! 
power Corporation, organized some two 
years ago, to undertake a similar pro) 
ect, though without the feature of : 
navigable canal. 

ELECTRICAL WORLD, June 28, 1924. 
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Controlling Niagara Falls 


Company Builds Model to Show Effect 
on Beauty from Variations of 
Draft and from Weirs 


LARGE-SIZE model of Niagara 

Falls which faithfully reproduces 
not only the topography but the flow 
of water down the Niagara River and 
over the cataract has been built in the 
grounds of the Niagara Falls (N. Y.) 
Power Company. 

The model is about 100 ft. x 125 ft. 
in plan and on a horizontal scale of one 
to one hundred. The vertical scale is 
somewhat less than that in order that 
the perspective of a nearby spectator 
may be maintained. The model is a 
remarkably exact copy of the natural 
falls, especially in the appearance of 
the flow of the water over the cataract 
and in the upstream rapids. 

The object of this model is to de- 
monstrate, first, the effect on the scenic 
quality of the falls by varying the draft 
of water above the falls for power pur- 
poses in accordance with various plans 
proposed and, second, the possibilities 
of remedial measures above the falls in 
the way of weirs or similar obstruc- 
tions, the intention of which is to 
spread the flow of water over the brink 
in such manner as to increase the scenic 
qualities under lowered flow. 

The model includes a reservoir sim- 
ulating the Niagara River above the 
falls. In this section there are repro- 
duced in exact scale the various power 
houses on each side of the river. These 
miniature power houses have outlets 
with gages to measure the flow through 
them so that the draft at each can be 
made equal to that which it now takes 
or which may be proposed under any 
scheme. A demonstration of the model 
consists in showing first the full flow 
of the river as it is at present and then 
the flow of the river under increased 
drafts through the various power 
houses. The effect of these increased 
drafts shows perceptibly in the amount 
of flow over the falls and more espe- 
cially in the distribution of that flow. 
In the model there are, besides, minia- 
ture weirs and artificial islands placed 
in various positions above the brink of 
the Canadian Falls and also at the 
upper end of Goat Island, and the dimin- 
ished flow is by this means distrib- 
uted so as to be uniform across the 
entire brink. 

The Niagara Falls Power Company 
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has built this model partly for demon- 
stration and partly for experimental 
purposes. It is not offering at the 
present time any solution of the prob- 
lem of how best to distribute a dimin- 
ished flow to increase scenic effect, but 
it offers the use of the model to any 
one who has an idea concerning a 
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method of improvement so that the 
method may be tested out experiment- 
ally. The model was built under the 
direction of John L. Harper, vice- 
president and chief engineer of the 
power company, after the hydraulic 
calculations of Norman R. Gibson of 
the company. 





Educate Employees, but Inform Public 


This Distinction Meets with the Approval of Pacific Coast N. E. L. A. 
Delegates—Women’s Session Is Held—Wooden Poles 
Hold Their Own—Other Topics 


ITH the unanimous approval of 

the executive committee of the 
Pacific Coast Electrical Association, a 
resolution was passed at the annual 
convention of the association at Coro- 
nado, Cal., June 17 to June 20, asking 
the National Electric Light Association 
to hold its annual convention for 1925 
at San Francisco. The sessions of the 
first two days of the convention, as 
reported in last week’s issue of the 
ELECTRICAL WORLD, showed that the 
past year had been an active one with 
many definite achievements. The dis- 
cussion in the commercial meetings in- 
dicated a need for a better merchan- 
dising policy for central stations and 
dealers and for better co-ordination 
between all merchandising agencies in 
order that the power companies may 
obtain the saturation of appliance busi- 
ness they desire. The necessity for 
some system of properly training sales- 
people was brought out, and next year’s 
Appliance Bureau will attempt to work 
out the solution of this problem. 

One of the high spots of the conven- 
tion was a public relations meeting at 
which R. E. Smith, Southern California 
Edison Company, presented a paper on 
“Common Sense in Public Rela- 
tions.” In his opinion the real basis 
of public relations is getting along 
with the public as individuals rather 
than as a mass, and he maintained 
that when individual good will has 
been obtained group antipathy to pub- 
lic utilities will disappear. He voiced 
objection to the term “Educate the 
public” and suggested instead educat- 
ing the employees and informing the 
public. 

One of the important activities of 
the Public Relations Section during 
the past year was the organization of 


the “Smiles Club” to promote courtesy 
in the electrical industry. A report on 
this movement indicated that more 
than thirty thousand members have 
been enrolled in California. 

For the first time in the history of 
the association the women who at- 
tended the convention had a definite 
place on the program. A meeting de- 
voted to them was held on the second 
day, when more than fifty women 
attended and displayed a keen interest 
in the affairs of the association and 
in the workings of the electrical indus- 
try. 

The publicity committee also had a 
definite part in the program of the 
convention for the first time for the 
discussion of the problems of the news 
and advertising departments of the 
member companies. This committee 
considers its work so important that 
a resolution was passed offering the 
executive committee of the association 
a new plan of organization following 
out the bureau plan adopted by the 
other sections. 

In reporting on the work of the 
Accounting Section Chairman A. B. 
Carpenter, San Joaquin Light & Power 
Corporation, asked the early considera- 
tion of the member companies for the 
matter of allocation of earnings and 
expenses to projects operating under 
federal license. He also recommended 
that next year’s committee consider 
commercial department expense. 

One of the important subjects inves- 
tigated by the overhead systems com- 
mittee was the use of steel poles as a 
substitute for cedar poles. It was felt 
that the principal use for steel poles 
would be in transmission and trunk- 
feeder lines rather than in distribu- 
tion service. With the present cost of 





VIEW OF NIAGARA FALLS AND OF MODEL TO DEMONSTRATE FLOW CONTROL 


On left: Niagara Falls from a point in the air above the Canadian shore. On right: 


Falls from a point of similar advantage. 


The 100-ft. x 125-ft. model of Niagara 
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wooden poles, steel is uneconomical for 
short spans, and, furthermore, the im- 
portant problem of being able to work 
on live circuits on steel poles has yet 
to be solved. Discussion brought out 
that span lengths of more than 400 ft. 
must be used with steel-pole construc- 
tion if real economy is to result. 

E. Cunningham, Southern Cali- 
fornia Edison Company, said that one 
of the most serious problems facing 
the utilities in southern California is 
the fortifying of wooden poles against 
the attacks of the termite, a wood- 
boring insect. In an effort to solve 
this problem his company will erect a 
thousand Douglas fir poles, the entire 
pole being subjected to the empty-cel!- 
pressure creosoting process. 

In discussing a paper on automatic 
reclosing circuit breakers John Koontz, 
Great Western Power Company, said 
that more consideration must be given 
to the rating of oil circuit breakers 
used in this service if trouble is to be 
avoided. Present practice in regard to 
rating will give a circuit breaker of 
entirely too low a rupturing capacity 
when applied to automatic reclosing 
service. 


PuBLiIc SERVICE CONFERENCE 


The Western development confer- 
ence which has been a feature of the 
closing session of the Pacific Coast 
Electrical Association convention for 
several years was this year replaced 
with a public service conference. 
Speakers representing all classes of 
public utilities in California empha- 
sized the necessity of closer co-opera- 
tion between utilities, especially in con- 
sidering their common problems and 
combating their common enemies. 

At a general meeting M. H. Ayles- 
worth, managing director of the 
N. E. L. A., spoke on the case against 
municipal ownership. 

More than three hundred attended 
the banquet which concluded the con- 
vention on Friday night and listened 
to an address by Chester H. Rowell, 
former member of the California Rail- 
road Commission. 


——— 


Professors to Make Researches 
at Schenectady 


A conference of engineering profes- 
sors is to be held at the Schenectady 
works of the General Electric Company 
from July 7 to August 9. It is the 
company’s plan to have each professor 
spend the greater part of his time 
in the department in which the work 
most closely coincides with his own 
special subjects. Twice a week visits 
of inspection will be made throughout 
the plant, followed by round-table con- 
ferences with General Electric engi- 
neers. A one-day trip to the Pitts- 
field plant is also planned for the pur- 
pose of studying transformer manu- 
facture. 

Among the educational institutions 
to have representatives at the confer- 
ence will be the Virginia Polytechnic 
Institute, Texas Agricultural and 
Mechanical, Pennsylvania State, Uni- 
versity of Idaho, Lehigh, University of 
Kansas, Rhode Island State College, 
Michigan Agricultural College, Uni- 
versity of Colorado, Brown, Lafayette, 
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Bucknell, Iowa State, University of 
Maryland, University of Michigan, 
University of Illinois and Clemson 
(S. C.) Agricultural. 

A few professors expect to spend 
the summer months at the Schenectady 
plant. Prof. Valdimir Karapetoff of 
Cornell University and Prof. J. M. Bry- 
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ant of the University of Texas will be 
associated with R. E. Doherty, consult- 
ing engineer of the General Electric 
Company. R. F. Penman and J. H. 
Skeen, instructors in the department 
of electrical engineering at Cornell, 
will make researches in the central- 
station department. 





New York Upstate Companies Draw Closer 


Power Corporation Acquires Controlling Interest in Northern New 
York Utilities—Adirondack Power & Light’s Growth 
—lIthaca System’s Program 


HE Power Corporation of New 

York, which owns developed water- 
power projects at two sites on the 
Black River and four sites on the 
Raquette River as well as valuable 
undeveloped sites, has, it is announced, 
acquired a controlling interest in the 
Northern New York Utilities, Inc. The 
latter company, which as the result 
of this merger will become the dis- 
tributing company of the Power Cor- 
poration’s system, recently acquired the 
Rome Gas, Electric Light & Power 
Company and now owns and operates 
electric light and power properties in 
Rome, Watertown and more than forty- 
five adjacent communities. More than 
99 per cent of its total electric output 
is generated at hydro-electric stations, 
and the company’s transmission system 
will consist, upon completion of lines 
now under construction, of about 1,350 
miles of high-tension lines. It has 
twelve hydro-electric generating sta- 
tions on the Beaver, Black and Oswe- 
gatchie Rivers with a capacity of 
80,925 hp., together with two steam 
generating plants of 9,775 hp. It is at 
present seeking authority to develop 
two water-power sites—one at Soft 
Maple, on the Beaver River, and the 
other at Sewall’s Island, on the Black 
River. At Soft Maple a 65-ft. diver- 
sion dam and a 120-ft. terminal dam 
will permit the installation of two 
10,000-hp. turbines, the total cost to be 
$2,370,000. At Sewall’s Island, where 
the site has been acquired from the 
International Paper Company, 1,250 hp. 
can be developed, the project being 
estimated to cost $340,000. 

The Power Corporation of New York, 
through interconnections already exist- 
ing or under construction, will be in a 
position to tie into the intercompany 
system in New York State (see ELEc- 
TRICAL WORLD, May 31, page 1147), 
which includes the Niagara Falls 
Power Company, Niagara, Lockport & 
Ontario Power Company, Buffalo Gen- 
eral Electric Company, Utica Gas & 
Electric Company and Adirondack 
Power & Light Corporation. Over 
these lines it will be possible to send 
power as far west as Erie, Pa., and 
as far east as Boston and Providence. 
Upon erection of a short transmission 
line connection can be made with the 
New York City utilities. The combined 
valuation of the Power Corporation of 
New York and the Northern New York 
Utilities is put at $32,000,000. 


ADIRONDACK SYSTEM’s GROWTH 


In connection with the increasing 
interconnection between New York 


State companies it is interesting to 
note that approximately three-quarters 
of the expansion, extension and im- 
provement program authorized by the 
Adirondack Power & Light Corpora- 
tion about a year ago is now completed. 
An addition to the steam plant at 
Amsterdam is under way which will 
double its generating capacity from 
30,000 kw. to 60,000 kw. A connection 
from Beardsley Falls on East Canada 
Creek southward is being made to 
enable the company to render service 
to the New York State Gas & Electric 
Company and affiliated companies, 
while a westward connection through 
Oneida and Canastota will connect with 
the Niagara, Lockport & Ontario 
Power Company. The Adirondack 
company has also purchased hydro- 
electric property at Hadley on the Hud- 
son River in Saratoga County, and it 
is making a number of miscellaneous 
internal improvements and alterations 
including the changing over of the re- 
mainder of its system from 40-cycle 
to 60-cycle operation. 


ITHACA COMPANY’S PROGRAM 


Further progress in the expansion 
projects entertained by the New York 
State Gas & Electric Corporation of 
Ithaca, N. Y., was made last week 
when the Public Service Commission of 
the state heard its petition for permis- 
sion to extend its lines into towns and 
villages in Madison, Oneida, Greene, 
Chenango, Otsego, Ulster, Sullivan and 
Schoharie Counties. The localities are 
now served by several small plants, 
which the consolidation would bring 
into a unified system. The company 
desires to build a high-tension trans- 
mission line to connect with the Adi- 
rondack Power & Light Corporation 
and will get its power from that cor- 
poration. The transmission line will 
run southerly to Colliers and thence to 
Delhi, continuing on to connect up the 
existing lines of the company in Sulli- 
van County. Virtually the only opposi- 
tion at the hearing came from com- 
panies already having rights in a few 
of the municipalities affected by the 
application. 

All these projects fit in well with 
the trend toward combination of elec- 
tric light and power companies in New 
York State into a few groups of inter- 
locking systems. If the program of 
the Gas & Electric goes through, 
as is virtually assured, it will bring 
energy from the Adirondack Power & 
Light Corporation, into the middle cen- 
tral and southern tier counties of the 
state. 
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Financing the Campaign 
Regional Directors and Important 
Committees Are Appointed to 
Aid Lighting Extension 

EFINITE plans for completely 

covering the country in the “better 
home lighting” activity were made at a 
meeting of the executive committee on 
Monday, June 23, by the appointment 
of regional directors to carry out the 
campaign in the United States and 
Canada. In each geographic section of 
the National Electric Light Association 
representatives were selected who will 
spend a great portion of their time 
from now until the campaign closes in 
explaining the movement. 

These appointments are as follows: 
L. D. Gibbs, Boston; W. E. Robertson, 
Buffalo; M. E. Skinner, Pittsburgh; 
W. H. Wade, Altoona, Pa.; J. E. North, 
Cleveland; H. A. Brooks, Washington; 
Charles A. Collier, Atlanta; John F. 
Gilchrist, Chicago; H. E. Young, Min- 
neapolis; Glen A. Walker, Omaha; 
Charles W. Davis, Dallas; Clare E. 
Stannard, Denver; A. C. McMicken, 
Portland, Ore.; A. Emory Wishon, 
Fresno, Cal.; F. W. Willcox, Toronto. 
The field work of the campaign will be 
conducted under the direction of these 
men, and the various communities will 
report to their respective directors. 


FIELD WorRK ALREADY DONE 


Considerable enthusiasm was shown 
by the executive committee over the 
field work that has already been ac- 
complished by the representatives of 
the Society for Electrical Development 
who have been touring the country 
interviewing the regional directors and 
the electrical interests in various com- 
munities on behalf of the campaign. 
Some of the cities that have definitely 
decided to conduct local contests are 
Denver, St. Paul, Chicago, Atlanta, 
Grand Rapids, Detroit, Cleveland, Pitts- 
burgh; Buffalo, Newburgh, Poughkeep- 
sie and Kingston, N. Y.; New York 
City, Boston; Lorain, Elyria, Mans- 
field, Massillon, Warren, Alliance and 
Ashland, Ohio, and Windsor, Ontario. 
Announcement has been made of the 
appointment of a finance committee 
whose function will be to raise the 
money to conduct the campaign, The 
members of this committee are: W. E. 
Robertson, chairman; Herman Plaut, 
J. R. Strong, George F. Morrison, 
Walter Cary, George E. Cullinan, J. W. 
Perry and LeRoy Clark, New York; 
B. E. Salisbury, Solvay, N. Y.; E. A. 
Gillinder, Philadelphia; H. B. Crouse, 
Syracuse; John A. Duncan, Chicago; 
W. I. Bickford, Pittsburgh; V. C. B. 
Wetmore, Boston, and F. W. Willcox, 
Toronto. 

In order to insure a strict account- 
ing of the money received and dis- 
bursed a budget committee was selected 
consisting of Walter Cary, George F. 
Morrison and Frank W. Smith. A 
meeting of the budget committee will 
be held on July 1 to consider the expen- 
ditures that have already been made 
and to pass on future budgets. 

All advertising done in the campaign 
willbe passed upon by a special com- 
mittee called the advisory advertising 
committee, consisting of P. B. Zimmer- 
man, J. C. McQuiston and; T. J. 
MeManig, . 
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Two new members of the executive 
committee were selected at the meeting 
on Monday—Frank W. Smith, United 
Electric Light & Power Company, New 
York, and W. E. Robertson, Buffalo. 
The executive committee plans to meet 
next on July 17 in New York.. 





Iowa Men Discuss Range and 
Refrigerator Servicing 


Meeting at the Wahkonsa Hotel, 
Fort Dodge, the Iowa Section, N. E. L. 
A., spent Tuesday and Wednesday 
mornings, June 24 and 25, discussing 
committee reports and subjects that in- 
cluded domestic electric refrigeration, 
carrier-current telephony and the home- 
lighting campaign to be conducted this 
fall. Ample recreational facilities were 
provided in the afternoons. More than 
two hundred attended the banquet. 

Joe Carmichael told of his work 
as director of the Iowa Commit- 
tee on Public Utility Information, 
which has resulted in enhanced public 
confidence in Iowa utilities, helped no 
doubt by the 700 per cent increase in 
newspaper advertising in two years. 

The technical report prepared by 
John M. Drabelle, Cedar Rapids, and 
read by Arthur Huntington, outlined 
the year’s advance toward better 
economy and spoke of the good re- 
sults with the 3,500-kw., 3,600-r.p.m. 
General Electric multiple-stage turbine 
at Boone operating at a water rate of 
12.1 lb. 

C. A. Nash, Davenport, urged that 
more attention be given to the experi- 
ence of kitchen-unit campaigns before 
sales be started. He favored the ex- 
tended development of the house-light- 
ing field, the backbone of revenue. 

George A. Lee, Omaha, spoke on 
legal aspects of the Nebraska law 
which allow farmers to form a com- 
pany to purchase wholesale energy 
from transmission lines and the dan- 
gers of this practice unless properly 
regulated. 

Arthur Huntington, Cedar Rapids, 
reviewed the progress of his rural lines 
committee by comparing the farmer’s 
advances towards electricity in Amer- 
ica and in Europe, where rates are 
much higher. He dwelt on the work of 
the National Committee on the Rela- 
tion of Electricity to Agriculture and 
said that Iowa now has accepted the 
Garner rural line for an experimental 
purpose similar to that of the line at 
Red Wing, Minn. 

At the Tuesday evening informal dis- 
cussion many operating problems were 
aired, notably the servicing of ranges. 
Erroneous ideas concerning this ac- 
tivity were deprecated, many operators 
telling of having ranges in use with 
little servicing for more than five years. 

H. E. Young reviewed domestic elec- 
tric refrigeration, declaring that when 
the present doubts of this equipment 
are removed the future will hold great 
developments. He told of installa- 
tions where service calls were less than 
one a year. 

New officers elected are: President, 
Don M. Sterns, Humboldt; vice-presi- 
dents, John A. Reed, Cedar Rapids, and 
C. E. Fahrney, Ottumwa; secretary 
and treasurer, H. E. Weeks, Daven- 
port. - 
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Farmers Want Appliances 


Empire State Association’s Commercial 
Section Discusses Rural Lines, Re- 
frigeration and Merchandising 


RACTICAL methods of developing 

and increasing the use of energy by 
rural customers were discussed in a 
paper, “Electricity in New York Agri- 
culture,” by H. W. Riley, professor of 
rural engineering, New York State 
College of Agriculture, before the 
annual meeting of the Commercial Sec- 
tion of the Empire State Gas & Elec- 
tric Association in the auditoriums of 
the Buffalo General Electric Company 
and the Niagara Falls Power Com- 
pany, June 19 and 20. That the farm- 
er is a rather poor “prospect” as a 
power user was emphasized by Pro- 
fessor Riley in his analysis of the 
rural-line situation, which showed that 
what the farmers desire first of all are 
the electrical conveniences for the home 
which will lighten the burden of the 
housewife. After electric lighting has 
been installed and such appliances as 
the flatiron, washing machines and 
vacuum cleaners have been obtained, 
the rural customer wants water-pump- 
ing equipment, a milking machine and 
probably a small utility motor, provided 
he has the money to purchase such 
apparatus. 

Sanford J. Magee of Ithaca, pres- 
ident of the association, opened the 
meeting with an address in which he 
spoke for privately owned public util- 
ities as against public ownership. 


MERCHANDISING DISPLAY 


A practical demonstration of mer- 
chandising display and advertising 
methods was given by E. F. Newkirk 
and W. H. Rademacher of the Edison 
Lamp Works. It was brought out in 
the discussion of the demonstration 
that many central-station companies 
are failing to take full advantage of 
their window space and display rooms 
to increase their sales. With every 
facility at their command, Mr. New- 
kirk declared, some companies have not 
installed even adequate illumination in 
their own show windows. 

The second session of the meeting 
was held in Niagara Falls. T. I. Jones 
presented a report of a series of tests 
which he is conducting on a number of 
household refrigerators. Data collected 
so far indicate, Mr. Jones said, that 
these machines will consume between 
50 kw.-hr. and 60 kw.-hr. per 
month and, based on an 8-cent rate 
for energy, will earn for the central- 
staion company $213.33 per kilowatt of 
connected load. This business can be 
put on the lines without any additional 
investment cost to a company. 

W. R. Huntley, vice-president of the 
Buffalo General Electric Company, 
addressed the meeting on “The Com- 
mercial Section and the Work of the 
New York State Committee on Public 
Utility Information.” 

W. J. Reagan, commercial manager 
of the Utica Gas & Electric Company, 
was elected chairman of the section to 
succeed H. A. Doering, who has served 
in that capacity for the last three 
years. R. V. Howes, assistant com- 
mercial manager of the Consolidated 
Gas Company, New York, was elected 
vice-chairman. 








1348 


American Gas & Electric May 
Buy Binghamton Company 


The Binghamton (N. Y.) Light, 
Heat & Power Company, which is con- 
trolled by W. S. Barstow & Company, 
New York, may very soon be sold to 
the American Gas & Electric Company, 
the statement being made that the 
directors of the Binghamton company 
are formulating their terms. 

R. E. Breed, chairman of the Ameri- 
can Gas & Electric Company, which 
recently, along with the Appalachian 
Power Company, purchased control of 
the American Electric Power Company, 
is reported as saying that if the price 
proves acceptable the American Gas & 
Electric can tie the property in with 
the Scranton (Pa.) Electric Company, 
an American Gas & Electric subsidiary, 
and connect its lines with a network 
of other transmission lines between 
Scranton and the Pennsylvania - New 
York border. The American Gas & 
Electric Company at present does not 
operate or control any utility proper- 
ties in New York State. The Bingham- 
ton company supplies the entire electric 
light and power service of Binghamton, 
N. Y., and several adjoining towns. 
The population served is more than 
135,000, and the company’s franchises 
are unlimited as to time. 





Northwest Association Has 
Record Attendance 


Another record convention attendance 
is reported as the ELECTRICAL WORLD 
goes to press from Gearhart, Ore., 
where the Northwest Electric Light 
and Power Association, as that geo- 
graphic division of the N. E. L. A. is 
known, assembled on Wednesday for a 
three-day session. Franklin T. Griffith, 
president of the Portland Electric 
Power Company and the newly elected 
head of the N. E. L. A.; President 
George L. Myers of the Northwest 
association, and Managing Director M. 
H. Aylesworth addressed the opening 
session, which was devoted to public 
relations. 





Young Offers League Plank 
to Democrats 


Owen D. Young, chairman of the 
board of the General Electric Company 
and colleague of Charles G. Dawes in 
the recent European reparation confer- 
ence which resulted in the Dawes re- 
port, has become a prominent figure 
before the Democratic National Con- 
vention as General Dawes, because of 
his nomination for the Vice-presidency, 
did in the Republican convention. Mr. 
Young has submitted to the sub-com- 
mittee engaged in formulating the 
Democratic platform a plank favoring 
the League of Nations, of which the 
following is the salient paragraph: 

“The Democratic party favors co- 
operation with or participation in such 
agencies, including the League of Na- 
tions, as may be helpfully functioning 
in the social and economic rehabilita- 
tion of the world on such terms as will, 
on one hand, protect the sovereignty 
and independence of our government 
and on the other enable it to render its 
full service and receive its full benefits 
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from the common, and enlightened 
action of all nations.” 

The platform had not been reported 
to the convention when the ELECTRICAL 
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WorRLD went to press, but accord- 
ing to newspaper reports, Mr. Young’: 
plank stood an excellent chance of 
being incorporated in it. 





Farm Engineers Discuss Electrification 


Representatives of Government Departments, Central-Station 
Companies and College Faculties State the Problem 
and Point to Methods of Attack 


RURAL electrification session of 

the convention of the American 
Society of Agricultural Engineers in 
Lincoln, Neb., was held on June 19. 
Papers presented were: “Some Re- 
search Features Involved in the Ap- 
plication of Electricity to Agriculture,” 
by R. W. Trullinger, United States 
Department of Agriculture; “Elec- 
tricity in Agriculture Abroad,” by 
P. A. Lundquist, United States Depart- 
ment of Commerce; “The Relation of 
Water Power to Electrical Develop- 
ment,” by G. C. Neff, Wisconsin River 
Power Company; “Making Electrical 
Contact with the Farmer,” by J. P. 
Fairbank and E. J. Stirniman of the 
University of California, and “The 
National Farm Power Survey,” by 
C. D. Kinsman, United States Depart- 
ment of Agriculture. 

Mr. Trullinger’s paper covered thir- 
teen divisions as follows: (1) House 
lighting; (2) house heating; (3) 
cooking; (4) preparation of food; (5) 
mechanical operations; (6) electro- 
culture; (7) animal production; (8) 
dairying; (9) poultry husbandry and 
egg production; (10) orchard prac- 
tice; (11) insect pests and hailstorms; 
(12) drainage and irrigation pumping 
equipment; (13) miscellaneous. In 
general, he said, not enough is known 
of a fundamental nature regarding the 
exact requirements of the more impor- 
tant processes of specific types of 
farming to justify immediate electrifi- 
cation of large rural areas. 

Mr. Lundquist’s paper was a pro- 
gressive report of the study conducted 
by foreign offices of the Department of 
Commerce in Sweden, Great Britain, 
New Zealand, France, Germany, Hol- 
land and Denmark. 

The committee on rural power lines 
reported that nine states—Minnesota, 
Wisconsin, South Dakota, Alabama, 
Kansas, Iowa, Virginia, Pennsylvania 
and New Hampshire—had begun ac- 
tivity in this direction. Statistics 
showed that 167,000 farms in the 
United States are now connected to a 
high-tension line—about 24 per cent of 
the total number. In about the same 
number small isolated plants are used. 

The committee on unit farm electric 
plants reported greater co-operation 
between salesmen of unit plants and 
the farmers in the desire of the latter, 
often impossible to gratify, of service 
from the large central stations. 

Mr. Neff emphasized the fact that 
the cost of generating electricity is 
only a small part of the cost of elec- 
tricity delivered to the customer. The 
transmission and distribution costs 
are several times the generating cost 
in most cases, and therefore attention 
should be concentrated on that part of 
electric service which costs the most. 
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There were more than 93,000 rural 
domestic consumers of electricity in 
California in 19238, Messrs Fairbank 
and Stirniman said in their paper. Of 
these, 27,000 used electricity for power 
purposes, and in addition it is found 
that there are about four thousand 
unit plants o. other farms. The ex- 
tension program in California is as 
follows: (1) To add to the farmhouses 
obtathing electricity; (2) to give gen- 
eral information on electricity as ap- 
plied to agriculture; (3) to hold wir- 
ing schools in communities requesting 
them; (4) to demonstrate better farm- 
home illumination by means of lec- 
tures with individual follow-up work; 
(5) to establish practice schools in 
minor repair and maintenance of elec- 
trical wiring and equipment. 

To assemble all available data on the 
sources and uses of power on farms 
in the Un'ted States was given as the 
purpose of the farm power survey by 
Mr. Kinsman. The survey was to in- 
clude collection of ail data on num- 
distribution, size and types of 
farms; amounts and kind of live stock, 
kinds of crops with average acreage 
and yields of each, number and distri- 
bution of work animals, various kinds 
of mechanical power units and number 
of agricultural workers. The total 
amount of power used is then to be 
determined and the amount required 
for each operation, for the production 
of each principal commodity and for 
the operation of various types and 
sizes of farms. 





Griffith Appoints N. E. L. A. 
Section Heads 


According to the revised constitu- 
tion adopted by the National Electric 
Light Association at its convention in 
Atlantic City, N. J., last May, the 
chairmen of the national sections are 
no longer elected by the sections but 
appointed by the president and will 
form a sort of cabinet for him. Ac- 
cordingly President-elect Franklin T. 
Griffith of Portland, Ore., has an- 
nounced the appointment of the follow- 
ing chairmen: 

Accounting National Section—W. 
Paxton Little, treasurer Niagara Falls 
Power Company. 

Commercial National Seetion—W. R. 
Putnam, vice-president and _ general 
manager Idaho Power Company, Boise. 

Technical “National Section—H. P. 
Liversidge, vice-president Philadelphia 
Electric Company. 

Public Relations National Section— 
Matthew S. Sloan, president Brooklyn 
Edison Company. 

The personnel of the various na- 
tional committee will be announced 
soon. > 
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New Montreal Holding Com- 
pany Is United Securities 


United Securities Limited is the 
name of the new Montreal holding com- 
pany which has been sponsored by the 
Montreal Light, Heat & Power Con- 
solidated and the Shawinigan Water & 
Power Company. It has already ar- 
ranged for control of the majority of 
the stock of the Quebec-New England 
Hydro-Electric Corporation (see ELEC- 
TRICAL WORLD, June 21, page 1298) 
and is now endeavoring to acquire by 
exchange the stock of the Montreal 
Tramways & Power Company. This 
proposal, it is said, is opposed by some 
of the board of directors of the last- 
named company, including President 
Beauvais, who desire better terms. 
Shareholders are given until August 
1 to deposit their stock with the Mon- 
treal Trust Company. For each share 
they are offered $15 worth of a stock 
in United Securities, half common and 
half preferred, the latter with a guar- 
anteed 6 per cent dividend. Those 
opposing the transfer claim that the 
Montreal Tramways & Power shares 
are worth $20 to $25 cash. 





Associated Manufacturers 


Elect Officers 


Tke publication of a handbook on 
standards was announced at the final 
session of the Atlantic City convention 
of the Associated Manufacturers of 
Electrical Supplies at the end of last 
week. This publication will be avail- 
able within a week or two. The final 
meeting was given over to the reports 
of officers and standing committees, 
with an address by David Sarnoff, vice- 
president of the Radio Corporation of 
America, who pictured the situation in 
the radio industry, prophesying that 
radio sales this year will exceed the 
total of last year and that those in 
1925 will be still larger. International 
broadcasting, he said, promises rapid 
development in the near future. 

The following were elected to the 
board of governors of the association: 
D. R. G. Palmer, J. P. Wright, J. C. 
Be'den, W. L. Hines, H. R. Sargeant, 
William H. Thornley and B. B. Dins- 
more. At the board of governors’ meet- 
ing following the convention William 
H. Thornley was elected president of 
the association and Sears Condit vice- 
president, and H. W. Bliven was re- 
elected treasurer. 

———@——_— 


Attack on Eminent-Domain 
Clause of Water-Power Act 


A vigorous attack on the constitution- 
ality of the eminent-domain provisions 
of the Robinson state water-power law 
was made by John P. Morrissey, Assist- 
ant Corporation Counsel of New York 
City, at the final hearing before the 
New York Public Service Commission 
last week on an application of the 
Niagara, Lockport & Ontario Power 
Company for permission to exercise 
the right of eminent domain over prop- 
erty along the Salmon River, in the 
town of Orwell, Oswego County. Mr. 
Morrissey took the ground that the 
water-power resources of the state be- 
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long to the people and that the matter 
should be allowed to rest until the 
state shall undertake a policy of devel- 
opment of power resources for the 
public good. The decision of the com- 
mission on this point, which is expected 
soon, will possess interest not alone in 
New York State but throughout the 
nation, because the provision of law 
which is attacked was copied into the 
New York State statute verbatim from 
the federal law. 

The case at issue concerns the first 
attempt of a private corporation own- 
ing 51 per cent of the developed and 
undeveloped power of a watershed to 
obtain physical possession and control 
of the entire potential power. 





Arkansas Utility Men Meet 


Gathering at Hot Springs Breaks the 
Record Both in Attendance 
and in Interest 


HE annual convention-of the Ar- 

kansas Utilities Association, which 
was held at the Hotel Eastman, Hot 
Springs, Ark., on June 12-13, President 
J. L. Longino presiding, was a success 
from every angle. The 1923 conven- 
tion was held in Pine Bluff last No- 
vember, but it was decided to change 
the meeting dates from fall to spring 
months for many reasons and especi- 
ally because manufacturers’ represen- 
tatives, or “Class B” members, could 
guarantee better attendance in the 
spring. The convention just held was 
a record breaker in attendance and 
also in interest. 

The chief addresses were made by 
C. P. J. Mooney, managing editor of 
the Memphis Commercial-Appeal, and 
Dr. Henry Mace Payne, consulting en- 
gineer for the American Mining Con- 
gress, Washington, D. C. Mr. Mooney 
spoke on development of the South’s 
resources and told of the important 
part in this work which the public 
service corporations are doing. 

Dr. Payne spoke on “National Prob- 
lems and State Development.” He paid 
a tribute to the fine service being 
rendered by utilities to the progress of 
the South and of Arkansas, and he 
urged that the country continue to hold 
its great undeveloped water powers 
and put them to work only through 
and under the supervision of the Fed- 
eral Power Commission. 

Another speaker was Earl C. Elliott, 
city manager of Wichita, Kan., and an 
officer of the national organization of 
city managers. Among other things 
Mr. Elliott said that he is an advocate 
of private ownership for public utili- 
ties unless all politics can be kept out 
of municipal ownership, which he 
thought impossible. There were many 
other good addresses. 

The convention enthusiastically in- 
dorsed the public relations and good- 
will work being done by the Arkansas 
Public Service Information Bureau and 
its publication and also went on record 
as thanking the EL&cTrRiIcAL WoRLD 
and other papers in the utility field for 
their effective work along similar lines. 
On the last day of the meeting the 
visitors were entertained at luncheon 
at the Remmel Dam on the Ouachita 
River. 

Last year’s officers were re-elected 
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as follows: President, J. L. Longino; 
first vice-president, R. C. Coffy; second 
vice-president, S. R. Brough; third vice- 
president, A. E. Main; secretary and 
treasurer, Rex I. Brown. The associ- 
ation will hold a joint meeting next 
year with the Southwestern Geographic 
Division of the National Electric Light 
Association at Hot Springs in May. 


——_—-e 


Commission Again Frowns on 
Huntsville-Shoals Line 


The Alabama Power Company’s peti- 
tion to build a 44,000-volt transmis- 
sion line at a cost of about $500,000 
from Decatur, Ala., to Hapgood, near 
Muscle Shoals, has been granted by 
the Alabama Public Service Commis- 
sion. The commission at the same time 
again denied a petition of the same 
company to build a 110,000-volt line 
from Huntsville, Ala., to Muscle Shoals. 
It will be remembered that the company 
sought a permit for the Huntsville 
line last year, in order to complete a 
transmission line ring between its prop- 
erties in northern Alabama. This pro- 
posal, however, will be served by the 
line to Hapgood. Hapgood is near 
the northern terminus of the line from 
the Gorgas steam plant. The power 
company was also authorized to build 
a line to a rock-asphalt plant at Chero- 
kee, Ala., and a line to Russellville, Ala. 

In granting the petition, the com- 
mission took the ground that a certifi- 
cate of convenience and necessity to a 
utility does not constitute an exclusive 
franchise or right to render the par- 
ticular service in such territory. The 
commission also declared that the build- 
ing of the 44,000-volt line had no 
bearing whatever on the leasing of 
Muscle Shoals, a question which is 
before Congress for settlement. The 
new line will supply 3,000 hp. to a new 
cotton mill at Huntsville, Ala., as well 
as serve other industries in the Ten- 
nessee Valley. 





Seattle Halts Municipal Plant 


The Skagit River project of the city 
of Seattle will be halted indefinitely 
after completion of the Gorge Creek 
unit next month as the result of a res- 
olution adopted by the Seattle City 
Council over the protest of the Board 
of Public Works and Mayor Brown. 
The suspension of the work on the 
Skagit plant will mean shelving tem- 
porarily plans for a five-million-dollar 
masonry dam at Gorge Creek and for 
storage development work on Ruby 
Creek. The Council in passing the 
resolution made it plain, however, that 
the abandonment of work was only 
temporary and that construction would 
be resumed when time was opportune. 

Between $150,000 and $200,000 more 
will be required to complete the Gorge 
Creek unit, according to City Engineer 
Blackwell. Mayor Brown declares that 
this unit will be completed “well within 
the original estimate of $11,000,000.” 
He recommends not only the early con- 
struction of the second unit of the 
project but also the purchase of the 
transmission lines of the Puget Sound 
Power & Light Company within the 
city limits, preferably through con- 
demnation proceedings, 


Briefer News 


Iowa Contractors Organize.—Fifty 
electrical contractors and dealers from 
twenty-four Iowa cities have formed 
the Iowa Association of Electragists. 
E- B. Murray of Fort Dodge was 
elected president, Robert Honeger of 
Des Moines vice-president and C. E. 
Gourley of Cedar Rapids secretary- 
treasurer. 


Ohio River Power Company Takes 
Over Three Plants.—The Ohio River 
Power Company has been authorized by 
the Ohio Public Utilities Commission to 
take over the properties of the Ohio 
River Electric Railway & Power Com- 
pany, operating between Gallipolis, 
Pomeroy and Middleport, at a price of 
$477,570. 


Building Dix River Dam—An idea 
of the magnitude of the Dix River 
hydro-electric development under way 
for the Kentucky Hydro-Electric Com- 
pany will be spread widely by motion 
pictures taken recently when 90,000 Ib. 
of dynamite was exploded at the site 
of the dam and brought tumbling down 
a 300-ft. cliff, thus providing about 
75,000 cu.yd. of rock for the structure. 
Work is being pushed day and night on 
this dam, which will impound a lake 
36 miles long. 


North Coast Power Company Passes. 
—Official announcement has been made 
of the passing of the old North Coast 
Power Company of Chehalis, Wash., 
which controlled the light and power 
business of southwest Washington for 
several years. The company was 
merged with the Puget Sound Light & 
Power Company some months ago, but 
the old name was not discarded until 
June 10. There is no change in the 
personnel of the officials in charge, 
W. A. Schoel continuing as district 
superintendent. 


El Paso System Expanding.—As a 
part of its plans for extending its elec- 
tric power system to include towns and 
industries of the upper valley of the 
Rio Grande, the El Paso Electric Rail- 
way Company has, as foreshadowed in 
these columns on May 10, purchased 
the plant of the Las Cruces (N. M.) 
Electric Light & Ice Company. It is 
stated that the purchase price of the 
plant, including the cost of installations 
that are to be made, totals $275,000. 
The El Paso Electric Railway Com- 
pany, which does a light and power 
business, is controlled by Stone & 
Webster. 


Pennsylvania Commission to Investi- 
gate Sale of American Electric Power 
Company.—The Pennsylvania Public 
Service Commission is to investigate on 
its own motion the recent transfer of 
the common stock of the American 
Electric Power Company to the Ameri- 
can Gas & Electric Company of New 
York and the Appalachian Power Com- 
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pany of Bluefield, W. Va. (See ELEc- 
TRICAL WORLD, June 7, page 1198.) The 
commission announces its desire to 
know what caused the great advance 
in the price of the stock and also 
whether the subsidiary companies are 
receiving satisfactory service since the 
transfer. 


An lIowa-Missouri Link.—Thirty-five 
miles of 33,000-volt line which will tie 
in the two companies is being built 
by the Lee Electric Company, which 
operates in fifteen southwestern Iowa 
towns, and the Maryville Electric Light 
& Power Company, which serves 
twenty towns in northwest Missouri. 
Both companies are subsidiaries of the 
Continental Gas & Electric Corpora- 
tion. The new line, which will run 
from Clarinda, Iowa, to Maryville, Mo., 
will give the Maryville system a con- 
nection with all the plants of the Lee 
Electric Company and Iowa Service 
Company, as well as with the Nebraska 
Power Company, Omaha. Many im- 
provements are being made at both the 
terminal plants to take proper care of 
the new line. 


Indiana Fight Goes Merrily On.— 
The Indiana Supreme Court has granted 
the ''erre Haute, Indianapolis & East- 
ern Traction Company a temporary 
restraining order against the Indiana 
Electric Corporation preventing it from 
running its Terre Haute-Indianapolis 
power transmission line across the 
traction company’s right-of-way, for 
which, as recorded last week, authority 
was granted it by the Superior Court 
in Indianapolis. The latter court has 
appointed appraisers to estimate the 
damage done. The traction company 
declares that damage through electro- 
static and magnetic disturbances cannot 
be estimated equitably by the apprais- 


Coming Meetings of Electrical 
and Allied Societies 


{A complete directory of electrical 
associations is published in the first 
issue of each volume. See January 5 
issue, + eee | 72, for latest list.] 

Ohio Electric Light Association—Hotel 
Breakers, Cedar Point, Ohio, July 
8-11. D. L. Gaskill, Greenville, Ohio. 

East Central Division, =o E. L. — 
Cedar Point, Ohio, Ju 2; 4 ee 
Herrington, ‘Kentucky Utilities o 
Louisville. 

Mississippi Electrical 
port, Miss., July 14-15. 

Pacific Coast Electrical Supply Job- 
bers’ Association—Del Monte, Cal., 
July 24-26. 

Pennsylvania Electric 
Bedford Springs Hotel, Bedford 
Springs, Pa., Sept. 3-6. H. M. Stine, 
212 Locust St., Harrisburg. 

Association of Edison Illuminating 
Companies—Griswold Hotel, New 
London, Conn., Sept. 8-12. P. S. 
Millar, 80th St. and East End Ave., 
New York. 

Michigan Electric Light Association— 
Detroit, Sept. 9-11. Herbert Silves- 
ter, Edison Bldg., Ann Arbor, Mich. 

New England Division, N. E. L. A.— 
Hotel Wentworth, Portsmouth, 
N. H., Sept. 10-13. Miss O. A. Bur- 
siel, 149 Tremont St., Boston. 

Rocky Mountain Division, N. BE. L. A. 
—Hotel Colorado, ok. ee Springs 
Col., Sept. 15-17. O. A. Weller 900 
15th St., Denver. 

Southeastern Division, N. E. 
Birmingham, Sept. 15-18. 
O’Connell, Alabama Power 
Birmingham. 

Great Lakes Division N. E. L. A.— 
French Lick, Ind., Sept. 24-27. R. 
V. Prather, Illinois Mine Workers’ 
Bldg., Springfield, II. 
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ers and that the power lines will dis- 
turb the telephone lines over which 
train dispatchers have right-of-way. 


Ford to Electrify His Railroad. — 
Construction of the first electric loco- 
motive for Henry Ford’s Detroit, Toledo 
& Ironton Railroad will be started on 
July 15 in the shops of that railroad 
at River Rouge. The engine is designed 
to utilize high-tension power from an 
overhead circuit and to carry its own 
transformer, thereby obtaining the 
economies of both direct and alternat- 
ing current without the disadvantage 
of either. It will be 117 ft. long, weigh 
340 tons and have a tractive effort of 
200,000 lb. It is designed especially 
to handle large shipments of coal. The 
complete electrification of the road is 
said to be in view. 


New Million-Dollar Hudson River 
Power Plant.—Marking the completion 
of another unit in the ultimate develop- 
ment of the water-power resources of 
the upper Hudson River, the Inter- 
national Paper Company has placed in 
operation a new million-dollar power 
plant at Feeder Dam, 3 miles north 
of Glens Falls, N. Y. The plant is 
owned by the Moreau Manufacturing 
Company, which is composed of offi- 
cials of the International Paper Com- 
pany, Finch-Pruyn & Company, Inc., 
and the Adirondack Power & Light 
Corporation. It will feed the inter- 
connected power system between Ni- 
agara Falls and Boston. 


Colorado Power Rates Again in 
Issue-——The mine operators of Colo- 
rado are asking the Public Service 
Company of Colorado, which recently 
absorbed the Colorado Power Company, 
for a reduction in rates. It will be re- 
membered that the Colorado Power 
Company, after a four-year fight, suc- 
ceeded before the United States Dis- 
trict Court at Denver last January in 
obtaining a decision declaring confisca- 
tory the rates that then existed and 
increasing the Public Service Commis- 
sion’s valuation of the company’s prop- 
erty by more than 100 per cent. The 
miners now claim that many mines 
were forced to shut down by the in- 
crease in rates that followed this deci- 
sion and that many others are on the 
verge of quitting because they cannot 
operate without electricity and cannot 
pay the present price. A conference be- 
tween representatives of the company 
and the mine operators will be held. 


Columbus (Ohio) Railway, Light & 
Power Taken Over by Continental 
Gas & Electric—Another noteworthy 
merger in the Middle West was accom- 
plished last week through the acquisi- 
tion of a controlling interest in the 
Columbus (Ohio) Railway, Light & 
Power Company by Cyrus S. Eaton of 
Cleveland, chairman of the board of 
directors of the Continental Gas & 
Electric Corporation. Five months ago, 
it will be remembered, the Continental 
company acquired a controlling inter- 
est in the Kansas City Power & Light 
Company. The present executive offi- 
cers of the absorbed company, it is 
announced, will not be disturbed. The 
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Columbus Railway, Light & Power 
Company, as it name implies, has oper- 
ated the trolley lines of the Ohio cap- 
ital as well as furnished it with light 
and power. Its total rating at its 
four. city generating stations was 85,100 
kw., and it also purchased energy. It 
had outstanding more than $6,000,000 
in common stock, more than $7,000,000 
in preferred stock and $16,000,000 in 
bonds. 





West Missouri Power Company Now 
Serves Fifty-nine Towns.— The West 
Missouri Power Company has purchased 
the Fort Scott & Nevada Light, Heat, 
Water & Power Company of Nevada, 
a city of 8,000 population, and the Sac 
River Power & Light Company, which 
has a hydro-electric plant on the Sac 
River near Caplinger Mills and serves 
Humansville, Caplinger and Fleming- 
ton. The West Missouri Power Com- 
pany will, it is stated, spend $200,000 
on further developments of the Sac 
River property. The recent additions 
will bring the number of towns served 
by the West Mississippi Power Com- 
pany to fifty-nine. These properties 
extend from within a few miles of 
Kansas City to Nevada on the south 
and almost to Sedalia on the east. 





Edison Stock Drive Directed by L. A. 
Ferguson.—An intensive campaign for 
the sale of Commonwealth Edison stock 
is being held at Chicago, the dates set 
being from June 16 to July 3. This 
campaign is known as the Louis A. 
Ferguson drive. Mr. Ferguson was 
selected as sponsor because of his direct 
interest in the company’s construction 
program, for which purpose these 
funds will be used. Bonus and prize 
money plans are in force, and wherever 
possible employees are allowed to take 
time off to interview friends and close 
sales. A special sporting and financial 
edition of the Drive Week Daily keeps 
the employees informed of the progress 
of the sale. 





New Officers of Georgia Electrical 
Association.—At the annual convention 
of the Georgia Electrical Association, 
held in Atlanta on June 18 and 19 and 
reported last week (page 1297), the 
following officers were elected for the 
coming year: President, J. E. Mellett, 
vice-president J. M. Clayton Company, 
Atlanta; vice-president, Henry Morton, 
Columbus; secretary and _ treasurer, 
W. W. Barr, Atlanta. Mr. Mellett and 
Mr. Morton were re-elected. The execu- 
tive committee will include Morton 
Frierson, Savannah; J. H. McNeil, 
Augusta; C. L. Ludwig, Dublin; R. H. 
Scott, Atlanta; L. E. Landers, Valdosta, 
and T. S. Sloan, Macon. 





A Superpower Plan for Washington 
State. — Advocating a “superpower” 
system of hydro-electric transmission 
and the creation of a permanent state 
water power commission to formulate 
plans for such a system, Carl Edward 
Magnusson, professor of _ electrical 
engineering at the University of Wash- 
ington in Seattle, has prepared a bulle- 
tin printed by the university entitled 
“Hydro-Electric Power in Washington.” 
Taking the United States Geological 
Survey’s estimates as a basis for com- 
putation, the report places the maxi- 
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mum water power available in the state 
at 8,647,000 hp., or 16.04 per cent of 
the entire amount in the United States. 
A list of potential sites capable of de- 
veloping from 10,000 hp. to 750,000 hp., 
eighty-eight in number, has been pre- 
pared. The superpower system as out- 
lined would tie in all generating plants 
to a main line running from Sumas to 
the Columbia River on the south and 
two east and west trunk lines, one run- 
ning from Puget Sound in the Ellens- 
burg-Yakima direction. A fourth line 
would connect with the Columbia River 
projects. Steam auxiliaries at coal 
mines to aid water shortages are ad- 
vocated. 





Canadian Engineers at World Power 
Conference.—A party consisting of 
about twenty-five Canadian engineers 
has sailed to take part in the World 
Power Conference at London, which 
opens next week. This delegation will 
be far greater than Canada’s pro- 
portion of population, owing to the 
Dominion’s advanced position with 
regard to the application of power 
to industry. The majority of the Can- 
adian delegates will be representative 
of the Canadian use of hydro-electric 
power, and papers on this subject will 
be presented by a number of Canadians, 
including several Montreal electrical 
engineers. These papers include: “The 
Water Powers of Canada, Their Nature, 
Extent and Administration,” by J. B. 
Challies, Ottawa; “The Fuel Resources 
of Canada and Their Utilization for 
the Production of Power and Other 


Men of th 
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Purposes,” by B. F. Hanel, Ottawa; 
“The Generation of. Hydro-Electric 
Power in Canada,” by Julian C. Smith 
and Prof. J. C. Christie, Montreal, and 
“The Utilization of Power in Canada,” 
a symposium prepared under the direc- 
tion of P. T. Davies, Montreal, and 
comprising ten short papers. 





Kewanee’s New Municipal! Plant Sold 
to Private Operator at Beloit, Wis.— 
By a vote of 5,800 to 2,117, the citizens 
of Kewanee, IIl., on June 14 approved the 
sale to B. F. Lyons, vice-president and 
general manager of the Beloit (Wis.) 
Water, Gas & Electric Company, of the 
Kewanee municipal electric plant, 
which had been placed in operation the 
week before. The plant would have 
operated in competition with the elec- 
tric light and power plant of the Con- 
solidated Light & Power Company, now 
supplying service to Kewanee, which 
has a pepulation of 16,000. Along with 
this acquisition Mr. Lyons plans to pur- 
chase the privately owned electric and 
gas plants, the Kewanee street-railway 
system and the interurban railway con- 
necting Kewanee and Galva, Ill. The 
whole transaction will involve a sum 
upward of $2,000,000. Transfer of the 
properties will take place within thirty 
days. The Kewanee Public Service 
Company will be organized with head- 
quarters at Beloit. The so-called “Lyons 
plan” of consolidation and purchase has 
been before the voters of Kewanee for 
more than six months, and the special 
election took place after an intense 
campaign for and against the proposal. 


Paes 


e Industry 


: Changes in Personnel 
Aceomplishments, Responsibilities, Honors, Appointments and Activities of Mes 
Engaged in all Branches of the Electrical Industry 





Charles A. Coffin, founder of the Gen- 
eral Electric Company, was recently 
honored by Princeton University with 
the degree of doctor of laws. 

William Le Roy Emmet, consulting 
engineer General Electric Company, 
received the honorary degree of doctor 
of science from Trinity College last 
week, 

E. R. Berry, assistant director of the 
Thomson Research Laboratory of the 
General Electric Company at West 
Lynn, Mass., was recently awarded the 
honorary degree of doctor of science by 
the University of Maine. 

Richard E. Downing, for the past two 
years instructor in electrical engineer- 
ing at the University of Maine, has 
been appointed assistant engineer of 
the Maine Public Utilities Commission. 

Frank T. Singleton of Martinsville, 
Ind., has been appointed a member of 
the Public Service Commission of 
Indiana, the appointment to take effect 
July 1. Mr. Singleton succeeds Oscar 
Ratts, whose term expired recently. 

Willard D. Sims has been appointed 
superintendent of the Comerio hydro- 
electric plants of the Porto Rico Rail- 
way, Light & Power Company, succeed- 
ing Frederick Krug, who has been 
advanced to the position of superin- 


tendent of power production. Mr. Sims 
was until recently connected with the 
electrical department of the city of 
Orlando, Fla. 


R. H. Filbeck was elected president 
of the Terre Haute (Ind.) Traction & 
Light Company at the recent annual 
meeting of the board of directors. 


E. J. Brabant, formerly connected 
with the Illinois Tax Commission and 
more recently public utilities statis- 
tician for the Wisconsin Tax Commis- 
sion, has tendered his resignation from 
that body in order to enter private 
practice in Madison, specializing in tax 
questions. 

Owen D. Young, chairman of the 
board of directors of the General Elec- 
tric Company, received the honorary 
degree of doctor of laws from Harvard 
University last week. Within a week 
three Eastern colleges conferred this 
degree upon Mr. Young, Tufts and 
Dartmouth completing the trio. 


H. A. Carmichael has been elected 
treasurer of the Westinghouse Electric 
International Company to succeed F. L. 
Townsend, who died some time ago. 
Mr. Carmichael entered the employ of 
the Westinghouse Electric International 
Company in May, 1917, as correspond- 
ent in the New York treasury and ac- 
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counting department of the company, 
and in October of that year he was put 
in charge of collections in that office. 
Three years later he assumed charge 
of general credits and collections for 
the International company,  subse- 
quently being appointed acting assist- 
ant treasurer and then assistant 
treasurer. He held the position of 
assistant treasurer until his recent 
promotion. 
a 


G. O. House Heads North Central 


Association 


Garrett O. House, the new president 
of the North Central Electric Associa- 
tion and manager of the St. Paul Divi- 
sion of the Northern States Power 
Company, was born in Haverstraw, 


N. Y., in 1870. He received his educa- 
tion in the public schools at Haver- 
straw and at Phillips Exeter Academy. 
Mr. House first obtained employment 





in 1889 in an engineering capacity on 
the Poughkeepsie (N. Y.) Bridge, a 
cantilever structure crossing the Hud- 
son River. From then on he held va- 
rious engineering positions until 1901, 
when he became associated with the 
American District Steam Company in 
Lockport, N. Y., as construction engi- 
neer. There he supervised the installa- 
tion of some of the largest under- 
ground central-station steam-heating 
distribution systems in the United 
States, including one at St. Paul. In 
1906 he became secretary and general 
manager of the Northern Manufactur- 
ing Company, a predecessor of the 
present Northern States Power Com- 
pany. When in 1909 the management 
of that company was taken over by 
H. M. Byllesby & Company, Mr. House 
resigned to become connected with the 
Northwestern Fuel Company in the 
construction of electrically equipped 
coal docks at Duluth and Superior. In 
1912 he became general superintendent 
of the St. Paul Water Works, retaining 
that position until May, 1918, when he 
became superintendent of the St. Paul 
City Railway Company. In August, 
1918, he left that organization to be- 
come manager of the St. Paul division 
of the Northern States Power Com- 
pany, which position he now holds. Mr, 
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House has always taken a prominent 
part in association work and civic en- 
terprises of importance. 

——_- >» 


J. Stanley Brown has resigned from 
the Phoenix Utility Company, New 
Orleans, to become electrical designer 
with Dwight P. Robinson & Company, 
Inc., at Seal Beach, Cal. 


George Bennett, formerly connected 
with the South Bend properties of the 
Northern Indiana Gas & Electric Com- 
pany, has been placed in charge of the 
company’s properties at Plymouth, Ind. 


Fred J. W. Luck is now territorial 
manager with the Westinghouse Elec- 
tric International Company, London, 
England. Mr. Luck was formerly spe- 
cial representative in Rio de Janeiro, 
Brazil. 


Frank W. Bedard, formerly division 
manager of the Illinois Power & Light 
Corporation at Champaign, IIl., has re- 
linquished the duties of that position to 
enter a broader field of endeavor 
created by the general offices of the 
company for the promotion of gas sales 
for industrial purposes and house heat- 
ing. 

Emil A. Roehry, for the last six 
years manager of the Cairo (Ill.) Rail- 
way & Light Company, has been pro- 
moted to be division manager of the 
Illinois Power & Light Corporation’s 
properties at Champaign, IIl., to suc- 
ceed Frank W. Bedard. The Cairo 
utility is controlled by the [Illinois 
Power & Light Corporation. 


Henry C. Walter has recently been 
made engineer in charge of direct-cur- 
rent design with Fairbanks, Morse & 
Company, Indianapolis. Mr. Walter 
was formerly in the engineering depart- 
ment of the Allis-Chalmers Manufac- 
turing Company. 

G. L. Wilder, railway specialist of 
the International General Electric Com- 
pany at Schenectady, left June 7 for a 
several months’ trip to Cuba and 
Mexico. Mr. Wilder will co-operate 
with the General Electric Company of 
Cuba and the Mexican General Electric 
Company in expanding their facilities 
for service to steam and electric rail- 
ways and public utilities. He will also 
represent the merchandising and pub- 
licity departments of the International 
General Electric Company. 


William R. Bell, sales manager of the 
Haverhill (Mass.) Gas Light Company 
for approximately four years, has been 
made sales manager of the El Paso 
(Tex.) Electric Railway Company. Mr. 
Bell has been associated with the Stone 
& Webster organization since his 
graduation from the Rose Polytechnic 
Institute at Terre Haute, Ind., first be- 
ing assigned to Paducah, Ky., his home 
town, and later to Baton Rouge, La., 
where he was made sales manager. He 
left Baton Rouge to go to Haverhill. 


Dr. Leonard F. Fuller, prominent 
radio engineer and for the past year 
and a half identified with the General 
Electric Company at Schenectady, 
N. Y., has been appointed vice-presi- 
dent of the R. E. Thompson Radio Cor- 
poration and vice-president and chief 
engineer of the R. E. Thompson Manu- 
facturing Company of Jersey City, a 
subsidiary company. Dr. Fuller, who 








VOL. 83, No. 26 


has been a consultant on radio engi- 
neering for several years, was awarded 
the Morris Liebmann prize for 1919 in 
recognition of his research and devel- 
opment work in this field. He will as- 
sume his new duties on July 1. 

en 


H. G. Butler Again Appointed 
Power Supervisor 


H. G. Butler, consulting engineer of 
San Francisco, has been appointed 
power supervisor of California by the 
California Railroad Commission to 
regulate the distribution of power in 
co-operation with the power companies 
during the period of the drought, which 
will probably not terminate before No- 
vember. In a similar emergency four 
years ago Mr. Butler acted as power 
administrator of California, so that the 
utilities in the present acute situation 
will benefit from his acquired experi- 
ence. Mr. Butler was graduated from 


the University of Illinois in 1906 and 
for several years was identified with 
railroads in the Middle West. In 1911 
he went to Panama for the government, 
where he assumed charge of the rail- 
road yards during the construction of 
the canal. Upon its completion he 
joined the California Railroad Com- 
mission, with which he was associated 
until 1921, when he resigned to en- 
gage in consulting engineering work 
with offices in San Francisco. 


Obituary 


Ezra Phaneuf, proprietor of the Elec- 
tric Machine & Instrument Company, 
Boston, died recently at Arlington 
Heights, Mass. Mr. Phaneuf was born 
in Adamsville, Canada, fifty-five years 
ago. 


Edward D. O’Brien, who has been 
assistant superintendent of public 
utilities at Seattle for the past five 
years, died there recently at the ag« 
of fifty-one years. Mr. O’Brien had 
been in the service of the city since 
1909. He was a graduate of the 
Armour Institute of Technology in 
electrical engineering and was also 4 
lawyer. 
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Commission 


Rulings 


Reasonable Demand for Service and 
Probability of Return Must Be Shown 
Before Extension of Service Is Made 
Obligatory.—The Crystal Springs Land 
Company and certain’ interveners 
sought an order from the Virginia Cor- 
poration Commission to force an exten- 
sion of service by the Roanoke Water- 
works Company to their property in a 
new suburban development. The -com- 
mission refused to issue the order, say- 
ing: “The most that can be said in 
favor of the amended petition is the 
statement that the Crystal Springs 
Land Company may from time to time 
build houses on the property now being 
developed, it being in the locality where 
this service is desired. Not that much 
can be said for the petition of the in- 
terveners. It is a well-established prin- 
ciple of public utility law that while 
public service companies, when accept- 
ing franchises, contract to furnish all 
the inhabitants within the limits of the 
chartered territory stich services as are 
reasonable and proper, nevertheless 
facilities for the extension of service 
cannot be required to be made unless 
there is a reasonable demand for the 
extension with a reasonable return in 
prospect.” 





Unfair to Raise Rates for Domestic 
Service After Customer Has Made 
Large Investment Based on Low Price. 
—In endeavoring to establish uniform 
rates over the system of the Idaho 
Power Company except for irrigation 
pumping load, the Idaho Public Utilities 
Commission found that the company 
had built up a domestic water-heating 
load at a low flat rate per month. The 
flat rate in one part of the territory 
served was different from the flat rate 
in another part of the territory. At 
the solicitation of the company many 
had installed electric ranges for cooking 
purposes, thus doing away with the coal 
range, and at the same time installed 
electric heaters for use in providing 
their homes with hot water. In some 
instances customers installed electrical 
appliances at a large expenditure and 
now use electricity for light, cooking 
and water heating. “After building up 
this business,” the commission said, 
“the Idaho Power Company comes to 
this commission requesting a rate to 
become effective which on a kilowatt 
heater, if run continuously, would cost 
$10.80 per month—several times the 
cost upon which this business has been 
established. Evidence introduced at 
the hearing tended to show that a 
considerable number of water heaters 
have been installed by reason of the 
low rate existing on this class of 
service. The consumer’s investment in 


utilization equipment having been made 
under a low flat rate, the commission 
feels that it would be inequitable to 
require the customers whose premises 
have been equipped for this class of 
service to be changed abruptly to the 
meter rates filed by the company. On 
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the other hand, it appears that the cost 
of generating and distributing power 
for this class of service is greater than 
the rates now in force, and that the 
system of flat rates is productive of 
waste of power. However, even to 
those customers who have already in- 
stalled equipment this service has a 
reasonable value. The evidence before 
the commission is to the effect that 
the reasonable value of this service ex- 
ceeds the present flat rate. It is the 
opinion of the commission that the con- 
ditions and circumstances justify a 
different schedule of rates for those 
whose premises have been equipped for 
this class of service as compared with 
those who hereafter make such instal- 
lation. For these reasons the commis- 
sion believes that for customers who 
have had their premises equipped for 
this class of service prior to the date 
of this order a rate of 6 mills per 
kilowatt-hour with a minimum monthly 
charge as set forth in the schedule of 
rates should be made, and for future 
customers the rate of 1 cent per kilo- 
watt-hour for all energy consumed with 
a minimum monthly charge as set forth 
in the schedules.” 


Recent Court 


Decisions 





Company Attaching Its Poles to Mill 
Must Exercise High Degree of Care 
Toward Workmen on Mill.—It has been 
held by the Supreme Court of Missouri 
in Choka vs. St. Joseph Railway, Light, 
Heat & Power Company, a suit for 
damages because of the death of a 
workman from electric shock, that 
where an electric company, by consent 
of a milling company and for mutual 
convenience of both companies, fast- 
ened its poles by cross-arms to a corner 
of the mill and installed high-voltage 
wires therefrom in and around the 
building, it was bound to exercise the 
highest degree of care to prevent injury 
to anticipated workers having the right 
to be in and around its wires. The court 
therefore affirmed judgment for the 
plaintiff, whose husband, a tinner, was 
killed through coming in contact with 
uninsulated “dead ends” of wire while 
he was sitting on one of the company’s 
cross-arms to repair an eavetrough on 
the mill. (260 S. W. 67.)* 





Navigable Streams and Ownership of 
River Bed.—In James River & Kan- 
awha Power Company vs. Old Dominion 
Iron & Steel Corporation, a proceeding 
to establish the boundary line between 
the property of coterminous owners, the 
trial court held that the bed of James 
River, under which most of the property 
in dispute lay, has been ever since the 
establishment of the Commonwealth of 
Virginia incapable of private ownership. 
The plaintiff insisted that the ownership 
of the bed of the river was not involved 
in cases cited as precedents, that the 
river is not navigable in law or in fact 





*The left-hand numbers refer to the volume 
and the right-hand numbers to the p#ge of 
the National Reporter System. 
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at the point where the lands of the 
plaintiff adjoin those of the defendant, 
that the right of navigation secured by 
the statutes referred to did not affect 
the ownership of the bed of the stream, 
and that, as the tide did not ebb and 
flow at the point where ownership was 
in dispute, the common-law rule pre- 
vailed and a grant of land bounded by 
the river extended to the center of the 
stream. The Supreme Court of 
Appeals in Virginia affirmed the lower 
court’s decision in so far as it denied 
title to any portion of the river bed, 
though maintaining that the Legislature 
may dispose of the beds under navigable 
solani tos to the maintenance of 
navigation and other public rights. 
(122 S. E. 344.) I as 





Duty of Power Company to Protect 
Customer’s Premises Against Light- 
ning.—Cox vs. Tripp was an action 
against the receiver of the South Caro- 
lina Light, Power & Railways Company 
to recover damages for the destruction 
of plaintiff’s cotton ginnery by fire 
caused by lightning. Defendant claimed 
that the power company had agreed 
with him to protect his building against 
lightning by protective devices. at the 
point of connection between the power 
company’s. wires and the customer’s 
cable, and that, in reliance on such 
agreement, he took no measure for his 
own protection. The United States Cir- 
cuit Court of Appeals found that all of 
the electrical appliances for the recep- 
tion of the current within the plaintiff’s 
plant were supplied. by him, and -there- 
fore the defendant assuméd no responsi- 
bility for any defect in such appliances 
or their management; thus for protec- 
tive devices or lack of them. inside his 
plant, and for the outside connection 
with the power company’s wires, plain- 
tiff alone was responsible. The power 
company, however, the court found, 
contracted with the plaintiff and under- 
took to carry current from its pole 18 ft. 
from plaintiff’s building to the end of 
plaintiff’s wires and connect with them. 
For protective devices ‘rom its own 
plant to the connection with plaintiff’s 
cable the power company was respon- 
sible, and if the fire loss arose from its 
failure to use due care in providing such 
devices, it was liable. The power com- 
pany in discharging this duty was 
chargeable with the high degree of 
care commensurate with the danger 
from electricity. The ower company 
at the beginning placed fuse plugs at 
the point of connection. It is true that 
its officers testified that these were not 
meant to protect plaintiff’s property, 
but its own, and that its experts testi- 
fied they were of little if any value as 
a protection against lightning. Accord- 
ing to the testimony of Cox and other 
witnesses, however, all the fires 
occurred after the fuses were taken ont 
and an unbroken copper-wire connection 
made. The ultimate and vital issue of 
fact was whether the superintendent of 
the power company’s electrical depart- 
ment acknowledged or assumed for it 
the obligation to supply protective de- 
vices and failed to do so. Here the 
evidence was contradictory, and it was 
for the jury to decide. Verdict for the 
plaintiff was therefore sustained. (296 
Fed. 587.) 
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When Are Tools and Patterns Obsolete? 


Progress of Electric Motor Industry Throws Increasing Burdens 
Upon Manufacturers—Customer Can Aid by Giving 
Manufacturer His Order for Parts 


By FRED M. KIMBALL 


Manager Small Motor Division, Industrial Department, 
General Electric Company 


ILLIONS of dollars’ worth of 

tools, jigs and patterns have 
been designed, manufactured, utilized 
and retired from service by the 
electric motor manufacturers of this 
country within the past two decades 
in response to the demands of 
progress in this rapidly growing 
industry. These heavy outlays are 
warranted for the most part, but 
there is a phase of the matter which 
should receive more general consid- 
eration in relation to the national 
trend toward eliminating excess 
varieties in electrical products and 
toward a better understanding of 
the importance of standardization in 
lowering costs to the manufacturer 
and so to the consumer. I refer to 
the practice of maintaining obsoles- 
cent tools, etc, in factories long 
after the equipment for which this 
working paraphernalia was designed 
has been withdrawn from standard 
lines of production. 


“ESPONSIBILITY OF THE 
MANUFACTURER 


It is a widely accepted principle in 
modern industry that the manufac- 
turer assumes a considerable degree 
of responsibility for being prepared 
to furnish at reasonable prices and 
on prompt deliveries such unusual 
repair and supply parts of equip- 
ment built and marketed by him as 
will probably be required by his 
customers. Most manufacturers 
recognize this implied obligation and 
endeavor to meet it as a part of 
their service. However, as the years 
have passed in the electric motor in- 
dustry more and more tools and pat- 
terns have been removed from active 
service and have gradually accumu- 
lated in what might be called dead 
storage. These former necessities 
to manufacture may have been re- 
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in some companies and held in it in 
others, but in either event their re- 
tention on a manufacturer’s prem- 
ises adds to his space overhead, 
represents without doubt acres of 
floor area in the electrical industry 
which must be maintained for serv- 
ice of decreasing value to the indus- 
try as a whole, and so in the long 
run is a burden upon the consumer 
as well as upon the manufacturer. 


PROGRESS SHOULD NoT BE PENALIZED 


The longer the period of retire- 
ment for a given investment in tools 
and patterns fit only for use in 
manufacturing obsolete motors and 
control equipment, the more it must 
cost the producer and the consumer 
to have these facilities held in readi- 
ness for service. Hence the consumer 
who is willing to purchase standard 
motors instead of renewing out-of- 
date units beyond a reasonable use- 
ful life tends to reduce his own costs 
and those of the manufacturer. In 
proportion as the latter is active and 
progressive in adopting improve- 
ments and in increasing his lines, 


the greater becomes his difficulty 
and expense in providing and keeping 
up service to his customers if 
they demand parts and units perhaps 
of obsolete equipment on cost and 
delivery terms at all comparable with 
those in vogue for the standard lines 
of product. 

American motor manufacturers 
have been most liberal in this matter 
of maintaining obsolete tools and 
patterns for the convenience of cus- 
tomers. There appears to be no 
established policy as to limiting the 
period of retention, and a search 
of their pattern storage buildings 
would undoubtedly reveal patterns 
still held against possible demand a 
quarter century or more beyond 
their useful life. In my own com- 
pany this would include patterns for 
old form “D” bipolar motors, some 
of which are still running after a 
generation of service. Without a 
costly investigation it would be very 
difficult to estimate the overhead 
expense to this industry of main- 
taining obsolete tools and patterns 
for the reproduction of discarded 
designs of motors, but there is no 
question that this amounts to tens of 
thousands of dollars annually. 


WHEN TO SCRAP THE OBSOLETE 


Broadly speaking, American motor 
manufacturers usually make provi- 
sion for the prompt supply of repair 
parts for periods ranging from three 
to five years beyond the time at 
which such machines have been 
superseded, and nearly all are pre- 
pared to furnish such parts for an 
indefinite period after the machines 
themselves are no longer manufac- 
tured, but on such equipment and 
at such prices as are applicable to 
job work. So far as this matter has 
been discussed in the industry and 
as brought out in a paper presented 
at the Electric Power Club at 
Absecon, N. J., May 25-29, 1924, b: 
a committee on obsolescence and 
accepted by the club, the opinion is 
fairly general that the more bulky 
patterns and tools, if not specially 
expensive or complicated, and motor 
frame patterns in general, need not 


be kept more than two or three 
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years after a given type has become 
obsolete, and it may easily take a 
half year to “close out” a line after 
normal production arrangements 
have been completed for a successor. 
The above period applies as well to 
generators and control apparatus. 

It is not an unfair assumption 
that if the owner of a motor or a 
generator has charged off adequate 
depreciation from year to year he 
should be in a position to purchase 
new and up-to-date equipment when 
the old has become obsolete. While 
some motors under extremely severe 
service last perhaps only five or six 
years, many have been in use four 
times that period, and even allowing 
for obsolescence in addition to wear 
and tear, it is conservative to esti- 
mate that under average conditions, 
with ordinary care, a motor should 
last twelve or fifteen years. 

On this theory it may be reason- 
able to expect a manufacturer to 
supply repair and renewal parts 
promptly and at prices based on 
manufacturing in reasonable quan- 
tity from three to not over five years 
after a line is superseded. The 
highest standards of service also 
seem to require that the manufac- 
turer should further be prepared to 
furnish renewals on the basis of 
longer deliveries and at prices pro- 


portional to the cost of producing 


out of the regular line, until at last 
the demands for renewals virtually 
disappear for the particular line in 
question as a result of the final 
wearing out or scrapping of the 
machines from service. 


Cost oF NON-STANDARD PRODUCTION 


No general figure can be given as 
to the increased cost of furnishing 
obsolete parts or units after tools 
and patterns have been disposed of, 
but in some cases it may easily run 
between 25 and 1,000 per cent above 
standard costs. Such a range will 
be no surprise to a modern manufac- 
turer, but it will doubtless seem 
extraordinary to some purchasers 
and users of equipment. It should 
be realized that present-day prices 
prevailing for motors of good quality 
would be absolutely impossible were 
it not for mass production. A 
change in design of even a few thou- 
sandths of an inch may render 
obsolete tools valued at many thou- 
sands of dollars. The moment one 
breaks away from volume production 
in manufacturing a machine like an 
electric motor with its four score or 
more different pieces, that moment 
costs leap skyward. A slight change 
in the design of a commutator may 
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take the engineer back to the bar 
fabrication shop and create an amaz- 
ing amount of trouble before a new 
normal production rate can _ be 
attained. If the reproduction of an 
obsolete part or unit involves chiefly 
material rather than labor, the cost 
will in general be much lower. 
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grows stronger as each year passes, 
and while there will doubtless be 2 
sizable demand at all times for obso- 
lete parts in this industry, the recog- 
nition by users of the fairness of 
providing these on a commensurate 
scale of costs will result in savings 
of worth-while magnitude to manu- 


The case for’ standardization facturers and their customers. 
siileciiieahliliitati Mails 
Stopping the Leak in Storage-Battery 
Advertising 


How Extravagant Statements Debauched the 
Market—Advertising Men’s “Vigilance Com- 
mittee” Acts in Interest of Truth in Publicity 


By ROBERT E. HUTCHINSON 
Associated Advertising Clubs of the World 


HE increased production of 

automobiles and the phenomenal 
growth: of the radio industry have 
had a similar influence. in the electric 
storage-battery field. Rapid turn- 
over has encouraged many manufac- 
turers to turn to storage batteries, 
and as‘a result the older manufac- 
turers who. were operating in the 
field have, felt the keenest competi- 
tion. Necessarily, such products 
offered the public have been of vary- 
ing degrees of efficiency, and the 
advertising for these products has 
been of an equally wide variety. 

With attacks upon the dictionary 
on all sides to supply superlatives 
and flattering adjectives, the situa- 
tion for a time took the aspect of a 
poker game. One manufacturer hit 
upon the idea of offering an uncondi- 
tional guarantee for six months with 
each of his batteries. He was im- 
mediately “called” and raised six 
months by Manufacturer No. 2. No. 
3 fell in with the spirit of the occa- 
sion and established a guarantee of 
three years—and so on until five- 
year limits were reached. 

However, unlike the game where 
imaginary sums are wagered with 
no thought of their being paid, the 
day of reckoning came. It was 
found in many cases that batteries 
would not stand by their guarantees, 
with the result that many dealers 
and manufacturers defaulted on 
their terms or went out of business. 
Others, offering an unconditional 
guarantee, were found to be actually 
warranting their batteries on such 
restricted and qualified conditions 
as to make the so-called “guarantee” 
practically worthless. 

Closely following and paralleling 
the exploitation of batteries came 
the vendors of battery solutions, of- 
fering the products of patented and 


secret formulas which were claimed 
to possess the power to charge bat- 
teries instantly by merely replacing 
the electrolyte and to make a bat- 
tery immune to the usual battery 
troubles, such as plate buckling, ex- 
cessive sulphation, corrosion, freez- 
ing, overcharging and overheating. 

Not only were such _ solutions 
grossly misrepresented, but very 
frequently they were of a character 
to shorten the life of the battery 
into which they were injected, if 
they did not ruin it outright. Sub- 
stitution of both batteries and 
parts or passing them off for some- 
thing other than they are were prev- 
alent in many localities, and con- 
ditions were reached where the 
legitimate battery advertiser, dealer, 
distributor and manufacturer felt, 
the serious effect of unfair competi- 
tion. The average motorist has 
never fully understood what goes on 
inside a storage battery, and the 
effect of these malpractices was to 
increase his bewilderment. 


VIGILANCE COMMITTEE ACTS 


In an effort to stop the leak in 
storage-battery advertising, the na- 
tional vigilance committee of the 
Associated Advertising Clubs of the 
World has launched a definite cam- 
paign against all the misstatements 
and exaggerations that have char- 
acterized it. General educational 
bulletins have been issued to manu- 
facturers and battery service sta- 
tions throughout the country, calling 
attention to the gravity of the situ- 
ation and voicing a warning that 
continuance of such practices will 
lead to chaos in the industry. Man- 
ufacturers advertising unfounded 
and impossible claims for their prod- 
ucts are being called upon by “bet- 
ter business bureaus” and repre- 
sentatives of the national vigilance 
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committee to verify them, and upon 
failing to do so are asked to remodel 
their language in line with the ac- 
tual facts. 

Experiments have been conducted 
by the department of technology of 
the national vigilance committee to 
show that it is impossible to re- 
charge a battery instantly, or to 
make it immune to abuses, merely 
by adding a chemical solution. 
Guarantees given by various manu- 
facturers are carefully scrutinized, 
and whenever such guarantees are 
not lived up to, or whenever a guar- 
antee is stated in such terms as to 
confuse the purchaser, the manufac- 
turer is called upon to correct his 
copy and state his guarantee in un- 
mistakable terms. Dealers wrongly 
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naming or substituting batteries and 
parts have been detected in numer- 
ous cities and compelled to describe 
carefully the material they handle. 

The sale of batteries is more di-- 
rectly influenced by advertising than 
that of any other electrical or auto- 
motive item. Therefore the restora- 
tion and maintenance of public con- 
fidence in the truthfulness of battery 
advertising is highly desirable. A 
great deal has been done to clarify 
the situation, but the field is very 
large and constantly increasing, so 
that the co-operation of every legiti- 
mate battery manufacturer, dealer, 
distributor and advertiser is neces- 
sary to establish and maintain 
“truth in advertising” in the stor- 
age-battery field. 


A Survey of Important Developments in the Electrical Market Including Data on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





HE electrical business has con- 
tinued to mark time this week 
and, if anything, has slowed down, with 
all eyes centering on the Democratic 
National Convention. The coming of 
the hot weather has brought life to the 
fan business, and fans are moving in 
considerable volume. There has been 
no spectacular movement in any other 
line, but well-diversified sales have 
been general to meet the current de- 
mand from a market in which shelves 
are empty. Conditions in New York 
are probably best right now, partly as 
a result of a considerable volume of 
building construction. San Francisco, 
Chicago and Texas* have also reported 
better conditions than seem to be gen- 
eral. Little business is coming from 
the big industrials or railroads except 
for maintenance purposes. One of the 
large Middle Western central stations, 
however, has reported an increase in 
industrial power consumption. 
Business has been spotty this week 
in New England. There have been 
some good sales of transmission line 
and switching equipment, and retail 
trade has shown improvement. In New 
York the aggregate of small orders 
has been good and there have been 
many inquiries of large proportions. 
Industrial buying for maintenance is 
better, but sales to contractors are off. 
Warm weather is helping markets in 
the Southeast and fan and range sales 
have been good. In the Middle West 
some of the utilities have been slow- 
ing up on their construction programs, 
but jobbers report business somewhat 
improved. On the Pacific Coast good 
orders for pole-line hardware and in- 
sulators are reported from northern 
California and railroad buying has im- 
proved after two quiet months. Sales 
to utilities are poor, however, and the 
dealers are inactive. Electrical con- 
tractors are doing a fair business. 


Labor Conditions and Imports 
Affecting Mica Industry 


HE North Carolina mica industry 

is said to need a higher tariff to 
protect it from the inroads of the 
British producers in India. North 
Carolina produces more than half the 
mica mined in this country, but the 
output is dwindling, chiefly because the 
producers cannot get labor at the price 
they are able to pay. Foreign competi- 
tion is keeping the price of the prod- 
uct down, and consequently wages. 
The industry in North Carolina is being 
gradually strangled, according to H. T. 
Collins of the Electric Insulation Com- 
pany of New York, and it is feared 
will eventually be completely destroyed 
unless it obtains a greater degree of 
protection from foreign competition. 
Mr. Collins has just returned from a 
trip to India, where he has_ been 
studying conditions. 


May Delinquent Electrical 
Accounts Climbing 


OUR of the five divisions reporting 
to the central division of the Elec- 
trical Credit Association showed a 
greater number of accounts reported 
delinquent for May, 1924, than for 
May, 1923. During this same period, 
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DELINQUENT ACCOUNTS IN MAY 


Number of 
Branch and Accounts Total Average 
Month Reported Amount Amount 

Central Division: 

April, 1923... 794 $111,130.28 $139.96 

April, 1924... 871 110,326 .49 135.04 

May, 1923... 749 95,984.35 128.15 

May, 1924... 957 110,184.35 115.13 
New York: 

April, 1923... 422 63,771.00 151.00 

April, 1924... 471 64,648 .00 138 .00 

May, 1923... 437 68,228 .00 156 .00 

May, 1924... 356 51,725.00 141.00 
Philadelphia: 

April, 1923... 241 35,099.19 145.80 

April, 1924... 221 25,313.95 114,54 

May, 1923... 225 26,399 .32 117.33 

May, 1924... 327 32,961.99 100.80 
New England: 

April, 1923... 44 7,979.04 181.34 

April, 1924... 35 4,442.94 126.94 

May, 1923... 29 3,464.08 119.45 

May, 1924... 70 6,883.85 98.34 
Pacific Coast: 

April, 1923... 39 8,444.75 216.53 

April, 1924... 31 3,869 .93 124.84 

May, 1923... 20 2,910.69 145.70 

May, 1924... 28 3,180.00 113.57 





however, the average amount was lower 
for all the five sections reporting. 
Three of the divisions reported a larger 
number of accounts for May than for 
April, 1924. The complete list of delin- 
auent accounts is contained in the table. 


Another General Reduction of 
“Mazda” Lamp Prices 


OR the second time this year the 

General Electric Company has an- 
nounced a further general reduction of 
the prices of “Mazda” lamps, averaging 
about 10 per cent. This will be in 
effect throughout the United States on 
July 1. It is the Afth time that the 
price of “Mazda” lamps has been low- 
ered since April, 1922. The previous 
reductions included one made at the 
date just named of about 9 per cent, 
one in October of the same year of 
approximately 8 per cent, one in May, 
1923, of 10 per cent, and one in Febru- 
ary of this year of 12 per cent. It is 
said that this latest reduction alone 
means an additional saving to the pub- 
lic of more than seven million dollars 
per year, and that if the lamps pur- 
chased today had been purchased at 
1914 prices, without these successive 
reductions, the public’s lamp bill would 
be thirty million dollars a year greater. 

It is, of course, impossible to say 
definitely what effect these prices have 
had on the actual development of lamp 
demand, but it is an economic law that 
the lowering of prices of a commodity 
tends to extend its market, and cer- 
tainly the use of electric light has been 
steadily and rapidly increasing, par- 
ticularly in that greatest of all mar- 
kets—the home. In 1910 less than 





HOW “MAZDA” LAMP PRICES HAVE FALLEN IN THIRTY MONTHS 





Size of Lamp, Jan. 1, Oct. I, May |, Feb. I, July | 

Watts 1922 1922 1923 1924 1924 
‘*‘Mazda B”’ 

RR SRE Es $0. 40 $0.35 $0.32 $0.30 $0.27 
““Mazda C’’: 

50 0.60 0.55 0.50 0.45 0. 40 

75 0.70 0.60 0.55 0.50 0.45 

DRE 1.00 0.75 0.70 0.60 0.55 

RSS ita 1.40 1.00 0.90 0.75 0.70 

200 re 1.90 1.30 aD 1.00 0.95 

ie oie". 2.80 1.90 1.75 1.60 1.50 

500 Se ic ale 4.15 2.75 2.50 2.35 3.22 

ee tees 6.70 4.50 4.25 4.00 4.00 
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one-quarter of all the sockets were in 
the homes; now more than half of the 
sockets are in the homes, and the total 
number is nearly fourteen times that 
of 1910. In 1910 only one family in 
ten used electricity, while to-day this 
has increased to an average of every 
other family. 

Ten years ago the average wattage 
of the lamps in use was about 48; 
today it is almost 20 per cent higher. 
In addition to this, the mean candle- 
power of the average lamp through- 
out life, which in 1914 was about 26, 
is now more than 60. With decreasing 
prices there has not only been a widen- 
ing of the market, but also an increase 
in the size of lamp used. 

The accompanying table shows 
“Mazda” lamp prices at important 
points during the past few years. 


Quiet Week in Metal Market— 
Prices Decline Slightly 


ETAL sales during the week are 

continuing below the current rate 
of production, and prices have accord- 
ingly weakened slightly with no decline 
of importance. Foreign buying has 
been good. On Thursday of last week 
copper was freely offered at 124 cents, 
delivered, by nearly all producers, 
with some not anxious to book busi- 
ness beyond October. Some good busi- 
ness was offered at 128 cents at that 
time, but only one small lot was re- 
ported sold. On Wednesday the metal 
was easily obtainable at 12% cents. 
Copper is now selling at the lowest 
price since September 27, 1921. 


NEW YORK METAL MARKET PRICES 


June 18,1924 June 25, 1924 
Cents per Cents per 


Pound Pound 
Copper. electrolytic...... 123-123 123 
Scat don he poles... 7.00 7.00 
pO Sea 83-8} a 
Nickel, ingot. ........... 27 7 
SMI 8 Se 4%. dcen oe ee 6. 10-6.15 6.10 
MI winks. oct es 43% 434 
Aluminum, 98 to 99 per 

Soest ok hotels 28 28 


There has been little demand for 
lead, which can be obtained at 7 cents 
from practically every producer and 
for forward delivery. A slight amount 
has been sold at 6.975 cents, but there 
is little enthusiasm on the part of po- 
tential buyers. 

There has been no pressure to sell 
zine at present prices, although the 
demand has been light. Foreign sales 
have been very satisfactory. 

Tin prices are holding up, but there 
has been no demand, nor do dealers 
show any desire to sell. 


Little Large Business in New York 
District—Volume Good 


*T“HERE is very little large business 

being transacted in the New York 
district, and sales continue to be made 
up of a number of small orders, which, 
however, in the aggregate are not much 
below those of last year. Inquiries 
continue to enter the market and many 
‘arge projects are known to be under 
contemplation, but there is still an 
apparent hesitation as to making com- 
mitments en any of them. The gen- 
eral feeling among electrical men is 
that the present state of trade is due 
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almost entirely to the political situation 
and that orders will materialize from 
present inquiries early in the fall. 

The warm weather early this week 
has brought about a strong demand 
for fans, and manufacturers’ stocks 
are being heavily drawn upon by job- 
bers, but so far they are still able to 
make prompt deliveries. Contractor- 
dealer business has fallen off some- 
what and in the aggregate is from 10 
per cent to 20 per cent below last year’s 
business. Some sections are as much 
as 40 per cent and 50 per cent off, 
while other sections have shown an im- 
provement. Maintenance orders by in- 
dustrials are reported as being good, 
taken as a whole. Electric flatirons 
are in very good demand. Radio busi- 
ness is fair and is about twice as large 
as that transacted during the same 
period last year. 


Business Spotty in New England— 
Retail Trade Improved 


ENERAL business in New England 

is spotty. Last week’s building 
contracts totaled $5,578,000, compared 
with $4,609,000 a year ago. Prices 
in the electrical field are fairly quiet, 
except for a weakness in weatherproof 
wire quotations and a reduction of 
about 5 per cent in pole-line hardware. 
The progress of interconnection con- 
tinues to result in the sale of a sub- 
stantial amount of transmission line 
and switching equipment. 

A turn for the better was apparent 
this week. Warm weather stimulated 
retail business and dealers with low 
stocks turned to the jobbers in re- 
sponse to the increasing demand for 
appliances, fan sales making an active 
spurt. Range and refrigerating plant 
sales are healthy, and a movement to- 
ward better organization of domestic 
cooling-installation business will shortly 
bear fruit. Hollow ware for bridal 
gifts is moving well and washers and 
flatirons are selling actively. One 
large central station which recently 
faced a decided falling off in new busi- 
ness reports an improvement and will 
probably not be obliged to curtail any 
of its activities. 


Weather Conditions Brighten Out- 
look in Southeast 


TEN-DAY period of very hot 

weather throughout the Southeast 
has served to improve argicultural 
prospects, and while no change in gen- 
eral business conditions is reported, the 
outlook is brighter than for some weeks 
past. Building contracts awarded dur- 
ing the month of May gmounted to 
$60,719,100, this being an increase of 
approximately $7,000,000 over April 
contracts. The Southern Railway has 
recently let a contract for the con- 
struction of new shops at Spartan- 
burg, S. C. This shop will be elec- 
trified and 1,500 men employed when 
it is completed. 

Electric range sales are reported 
good throughout the district, one cen- 
tral station selling 371 ranges among 
eight thousand customers in a period 
of six weeks. Fan business has been 
very good and jobbers are placing tele- 
graphic orders for additional stocks. 
Campaigns by a number of central 
stations have boosted electric iron sales 
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to a very satisfactory volume. In rural 
districts the demand for auto starting 
and lighting batteries, sales of which 
reached a low ebb thirty days ago, is 
the highest since the first of the year. 

Collections are somewhat slower than 
last month, and there is an indication 
of credits being a little tighter during 
the next ninety days. 


Business Continues Good in the 
Middle West 


USINESS conditions remain vir- 

tually the same this week in the 
Middle Western district. While it is 
believed that the volume has increased, 
the week has been quiet and optimism 
is prevalent. Central-station construc- 
tion continues and additional contracts 
for smaller substations are being 
placed, but maintenance purchasing 
appears to be the principal factor with 
the utilities. Owing to changes in con- 
struction programs, some of the larger 
utilities are requesting that shipments 
of major apparatus be deferred. This 
is felt to be only a temporary arrange- 
ment and should rectify itself within a 
short time. Stocks are being main- 
tained at the lowest possible level, and 
purchases are still being limited to 
thirty days’ requirements. 

The jobbing trade reports having 
had a rather good week, and some good 
orders for wiring material were re- 
ceived. Prices remain stable, with the 
exception of armored cable, which 
dropped $2 per 1,000 ft. this week. 
Building permits taken out this week 
fell below last year’s mark, but there 
is apparently no recession in building 
activities. Appliance sales have held 
up well for the month so far, and it is 
anticipated that they will continue 
good for the remainder of the month. 


Fair Trade on Pacific Coast— 
Quiet in Sections 


EALER business is rather quiet 
on the Pacific Coast, while that of 
the electrical contractors is fair despite 
the customary lull in buying during 
the latter part of the month. Pur- 
chasing by utility companies has im- 
proved in northern California, where 
some good pole-line hardware and in- 
sulator orders are reported, but it is 
very poor in southern California. 
Sales of construction tools and guy 
anchors have been rather disappointing, 
but it is generally conceded that the 
market is inactive as a rule at this 
time of the year for such lines, and 
it is further felt that much construc- 
tion will be postponed until next year. 
Railroad business is again very good 
after a couple of quiet months. It in- 
cludes such items as 400 miles of cop- 
per wire and 10,000 glass insulators. 
Rubber-covered wire sales are good 
and the prices are much firmer. Very 
good sales are also reported on elec- 
tric flatirons, especially of the smaller 
sizes for travelers’ use, and radiator 
business is now being solicited for fall 
delivery. Many orders for intercom- 
municating telephones are reported. 
Through excellent aggressive sales 
work carried on in industrial plants, 
a very good renewable-fuse business is 
developing, although the standard non- 
renewable indicating style still supplies 
the bulk of the business, 




















ELECTRICAL WORLD 


Devoted to News of the 
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and Contracts for Apparatus and Equipment 





Western Electric Reports 
Record Sales 


Larger business than that of any 
period during the fifty-five years’ ex- 
perience of the Western Electric Com- 
pany was transacted during the first 
five months of 1924. Sales totaled 
$122,280,000, as against $93,478,406 for 
the 1923 period. This large increase 
in business represents consistent ef- 
fort to keep the manufacture of tele- 
phone and telegraph apparatus in pace 
with the continued growth of the Bell 
System and the demand for telephone 
service. 

Orders received by the company dur- 
ing the first five months of the year 
were the largest on record, amounting 
to $136,283,000. On May 31 the orders 
on hand amounted to $108,954,000, 
greater by $20,673,000 than for the 
same time a year ago. 





Westinghouse Receives Generator 
Order from California 


The Westinghouse Electric & Manu- 
facturing Company has received an 
order from the Southern California 
Edison Company for a 28,000-kva., 89.3 
per cent power factor, three-phase 
horizontal waterwheel generator which 
will be installed in the Edison com- 
pany’s Big Creek No. 1 station. The 
machine is so designed that at a speed 
of 300 r.p.m. it delivers current at 
11,000 volts, 50 cycles, and at a speed 
of 360 r.p.m. current is delivered at 
12,000 volts, 60 cycles. The generator 
is complete with a _ direct-connected 
exciter. 

ee 


Railway & Industrial Engineering 
Completing Factory Building 


The Railway & Industrial Engineer- 
ing Company of Greensburg, Pa., 
manufacturer of transmission, switch- 
ing and _ protective equipment, is 
rapidly completing a factory building 
of brick and steel construction which, 
when finished, will virtually double the 
present available manufacturing floor 
space. The construction program also 
provides for approximately 7,500 sq.ft. 
of inclosed floor space for storage pur- 
poses. 

The new building will be devoted al- 
most exclusively to the fabrication of 
outdoor steel substations, and the new 
equipment which has been ordered will 
increase the output to more than 300 
tons of steel per month. The increase 
in the volume of steel substation 
orders received during the last six 
months has necessitated this expansion. 
A 15-ton electric traveling crane will 
handle both raw and finished material 
direct to and from the company’s rail- 
road siding. 

The design and detailing of the 
building as well as the fabrication and 
erection of the steel work «re being 


handled entirely by men in the com- 
pany’s organization. The steel is 
being fabricated in the present steel 
shop, which is the site of the new 
building. The old building will later 
be torn down. 

_—q————— 


Electric Storage Battery Building 
Warehouse at Chicago 


The Electric Storage Battery Com- 
pany has acquired a tract of land of 
about 3 acres on Western Avenue near 
Forty-seventh Street, Chicago. The 
first unit, which will cover the southern 
half of the property, will be built at 
once. This will be a two-story-front 
and one-story-rear building, extending 
to the railroad, which will contain about 
75,000 sq.ft. of floor space. The north- 
ern half of the plant will be built as 
increasing business warrants. 

This building will serve as the com- 
pany’s Chicago factory branch, depot 
and service station, an activity now cen- 
tered in its building at Thirty-fifth 
Street and Shields Avenue, which has 
been occupied for fifteen years. The 
factory staff and some of the execu- 
tive departments will be moved to the 
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second-story offices of the new building. 
The sales department of the company 
will remain in the Marquette Building. 





Western Electric Opens Branch 
at Davenport 


The Western Electric Company has 
added to its national chain of distribut- 
ing houses by opening a branch at 121 
East Fourth Street, Davenport, Iowa, 
to serve the industry better by pro- 
viding a more localized service with 
complete stocks close at hand and con- 
sequently better deliveries. The Daven- 
port branch, like other branches, will 
be fully equipped with stocks of wiring 
supplies, motors and control, lighting 
fixtures, line materials, lamps, power 
and light plants, etc. The new branch 
will have a floor area of 16,000 sq.ft. 
E. L. Johnson has been appointed man- 
ager and D. O. Manix stores manager. 

—_—_—>——__ 

The Combustion Engineering Cor- 
poration, New York, and the Babcock 
& Wileox Company, New York, have 
received orders from the Narragansett 
Electric Lighting Company, Providence, 
for pulverized-fuel equipment and four 
boilers aggregating 7,100 hp. to operate 
at 375-lb. steam pressure. The Nar- 
ragansett company has _ previously 
received fuel oil almost exclusively. 
Jenks & Ballou of Providence are the 
consulting engineers. The pulverized- 
fuel equipment contract was placed 
through Schumaker Santry Company, 
Boston. 





Central-Station Women Study Lighting 


Fifty Saleswomen of Power Companies and Dealers Take the Edison 
Lamp Course at Harrison, N. J. 


GROUP of fifty saleswomen of the 

eastern section of the country, 
representing central-station companies 
and a few dealers, spent last’ week in 
Harrison, N. J., as guests of the Edi- 
son Lamp Works for a course of study 
in home lighting. These were all 
women vitally interested in the selling 
of lighting units and electrical appli- 
ances to the housewives of their re- 
spective communities. A_ series of 
talks on lighting were given by various 
members of the Edison Lamp Works, 
and the visitors were shown the 


various operations in the manufacture 
A tour through 


of the “Mazda” lamp. 


various fixture display rooms of New 
York City was also arranged. 

The Miller Company of Meriden, 
Conn., also invited the group to visit 
the Miller factory. A special dining 
car and two Pullmans were provided 
for their use, and lunch and dinner 
were served en route to Meriden. On 
Friday afternoon a round-table dis- 
cussion was held, each member of the 
conference giving a short talk on her 
work and asking any questions not 
hitherto answered by the various 
speakers. Prizes were awarded for the 
best lighting arrangement suggested on 
a blueprint layout. 





SALESWOMEN OF CENTRAL STATIONS AND ELECTRICAL DEALERS GATHERED 
AT EDISON LAMP WorKS 
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The Truscon Steel Company, Youngs- 
town, Ohio, has organized a pole de- 
partment, with Frederick Maples in 
charge, to take care of the manufacture 
of its new steel poles. Mr. Maples was 
formerly power director of the Long 
Island section of the Pennsylvania Rail- 
road and more recently sales engineer 
with Hubbard & Company, Pittsburgh. 


The Acme Electric Heating Com- 
pany, Inc., Boston, manufacturer of in- 
dustrial and domestic heating devices, 
has appointed C. L. Hight as sales rep- 
resentative of the New York district. 
Mr. Hight will have offices at 227 Ful- 
ton Street, New York. 


The Rome Wire Company announces 
the opening of a sales office with a com- 
plete warehouse stock of its products at 
the Ninth Street terminal warehouse, 
1200 West Ninth Street, Cleveland. 
C. R. Evans, district manager, will be 
in charge. 

The Sanford Riley Stoker Company, 
Worcester, Mass., has appointed C. O. 
Hoban, formerly of the sales staff of 
the Philadelphia office, as representa- 
tive for western Pennsylvania and West 
Virginia. Mr. Hoban will have his 
headquarters at 1216 Farmers Bank 
Building, Pittsburgh. 

Webster Tallmadge, engineering spe- 
cialist, announces the removal of his 
offices from 50 Church Street to the new 
Westinghouse Building, 150 Broadway, 
New York. 

The Gisholt Machine Company, Madi- 
son, Wis., manufacturer of electric 
clocks, grinders, etc., announces the 
purchase of the business and entire line 
of machines of the Millholland Ma- 
chine Company of Indianapolis, Ind. 


The International General Electric 
Company and the Allis-Chalmers Manu- 
facturing Company have been awarded 
contracts for electrical and mining 
equipment for the El Potosi mines of 
the Howe Sound Company at Chi- 
huahua, Mexico, totaling $600,000, of 
which the International Company’s 
share is $500,000. 


The Roller-Smith Company, 233 
Broadway, New York, is now providing 
its type GSA single-phase and poly- 
phase wattmeters with two current 
capacities, so as to enable one instru- 
ment to cover a wider range. The com- 
pany is also prepared to furnish quota- 
tions on and supply reactive-factor 
and reactive-kilovolt-ampere meters. 

The Howell Electric Motors Com- 
pany, Howell, Mich., has appointed the 
Bryan Electric Company, Atlanta, as 
distributor for Georgia. The Stevens- 
Goin Electric Company, Jacksonville, 
Fla., has been appointed distributor for 
Florida. 


The Hugro Manufacturing Company, 
Warsaw, Ind., manufacturer of vacuum 
cleaners, etc., recently adjudged bank- 
rupt, is to be sold at public auction by 
order of the court on July 17, 1924. 
The S. L. Wirternitz Company, First 
National Bank Building, Chicago, is in 
charge of the sale. 


The General Electric Company has 
recently opened a service shop in Kan- 
sas City, provided with machine equip- 
ment of new and up-to-date design. A 
further development in General Elec- 
trie repair service is the establishment 
of repair sections in the various fac- 
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tories at Schenectady, Lynn, Erie, Oak- 
land (Cal.) and Fort Wayne. In addi- 
tion to the service shop at Kansas 
City, service shops have been estab- 


‘lished within a year in Los Angeles, 


Seattle and Dallas. 

The Beaver Machine & Tool Com- 
pany, Inc., Newark, N. J., manufacturer 
of electrical specialties, announces the 
appointment of the following district 
sales representatives: Robinson & Bell, 
2362 University Avenue, St. Paul; 
Electric Sales Company, Kenyon Build- 
ing, Louisville; Louis L. Barnes, Station 
E, Atlanta; Henger-Fairfield, 420 Engi- 
neers’ Building, Cleveland, and L. R. 
Pierson, Benbow Arcade, Greensboro, 
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N. C. These representatives are ap- 
pointed to take care of the expansion 
of the firm. 

The F. W. Wakefield Brass Company, 
Vermilion, Ohio, announces that the 
Ohio Public Service Company in a re- 
cent campaign sold 2,609 “Red Spot” 
store-lighting units in ten days to a 
total of only 6,370 buyers. This light- 
ing unit is especially designed for cen- 
tral-station campaign sales. 

The Western Electric Company has 
appointed Max Morris in charge of 
sales in the Atlanta branch. Mr. Morris 
was formerly supply specialist in this 
office and is succeeded by John Hamil- 
ton from the New Orleans office. 


vailable 


Short Descriptions of New Apparatus and Accessory Equipment of Interest to the 
Electrical Industry and Available from Manufacturers and 
Announcements of New Lines 





Truck-type oil-switch units mechan- 
ically interiockea tor electrical remote 
control and using one trip coil are now 
being marketed by the Condit Electrical 
Manufacturing Company, South Bos- 
ton, Mass. They are available in sizes 
of 1,200 amp. or less, 12,000 volts, and 
1,600 amp., 7,500 volts, at 60 cycles. 
These units are designed to occupy 
minimum space with relatively high 
interrupting capacity. 

Each tank is substantially supported 
by a heavily ribbed cradle and rein- 
forced at the top by a deep extending 
flange on the frame. They are suitably 
lined and arranged to take an oil gage. 
Inverted brushes and a_ laminated 
bridging member constructed of hard- 
drawn copper lamine are used. The 
current-carrying members are pro- 
tected by renewable stationary and 
movable arcing tips. 


—_—o—— 
Measuring Instruments 


A double-range self-contained am- 
meter, known as the type GSA, has 
been developed by the Roller-Smith 
Company, New York. In this meter 
the ranges overlap, which makes it 
possible to cover a very wide range 
with a single instrument. 

The company has also placed on the 
market the type GSA combination volt- 
ammeter for general alternating-cur- 
rent testing work. This instrument 
can be obtained with two or three volt- 
age ranges if desired. 

—_@———_. 


Definite Time Relay 


A new type of alternating-current 
definite time relay known as the MC-9, 
especially applicable to automatic 
starters for alternating-current mo- 
tors to give a definite time interval be- 
tween the closing of the contactors 
used in accelerating the motor, has 
been placed on the market by the Gen- 
eral Electric Company. In addition 
to being used for accelerating syn- 
chronous-motor starters, it automati- 
cally energizes the field circuit after 
the motor is up to full speed. The de- 


vice consists of a diminutive constant- 
speed bi-polar induction motor operat- 
ing a tripping mechanism through a 
gear train. The time-delay adjustment 
is obtained by moving an index over a 
calibrated scale on the face of the re- 
lay. Time delays of from one-half 
second to thirty-three seconds on 60 
cycles and to 123 seconds on .25 
cycles may be obtained. 

The relay is designed for wall or 
panel mounting and is inclosed in a 
dust-tight sheet-metal case with the 
leads brought out at the top of the 
case. The dimensions of the complete 
unit are 8 in. x 6 in. x 53 in. and the 
weight is approximately 12 lb. 


en 


Lightning Arrester 


A “pellet” type of lightning arrester, 
which is a modification of the cell type 
of oxide-film arrester and is designed 
for use on voltages from 300 to 15,000, 
has been placed on the market by the 
General Electric Company. 

In this pellet arrester, lead peroxide 
is formed into small pills or pellets 
about s: in. in diameter. These are 
coated with lithage powder, forming a 
film similar to the varnish film on the 
cell type of arrester. The pellet is thus 
a miniature cell, consisting of an oxide 
film and an active internal filler. These 
litharge-coated pellets are placed in a 
porcelain tube and assembled in good 
electrical contact with metal electrodes 
at each end of the column. Between 
the line lead and the pellet column is a 
small series gap assembly which iso- 
lates the pellets from continuous appli- 
cation of dynamic voltage but which 
allows discharge to take place at a 
definite voltage above normal. After 
a discharge the oxide film “reseals,” 
preventing the dynamic current from 
following the abnormal surge. 


——_———— 


Electric Bench Grinder. — A_ two- 
wheel 6-in. electric bench grinder 


equipped with a thermostatic safety 
motor switch and Hisey full safety 
combination wheel guards has been 
placed on the market by the Hisey-Wolf 
Machine Company, Cincinnati. 
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New Trade Literature 





TELEPHONE AND RADIO SUPPLIES. 
—The Belden Manufacturing Company, 
sear ais and Western Avenue, Chi- 
cago, has issued bulletin No. 1,945, cover- 
ing its cord and specialties department. It 
contains sectional tables of contents which 
show radio material, telephone material 
and motor repair material. The index is 
also cross-referenced with the correspond- 
ing pages of the company’s general catalog 
No. 9. 

BRASS AND ITS USES.—The Chase 
Metal Works, Waterbury, Conn.,_ has 
issued a booklet entitled “How to Order 
Brass,” which contains information regard- 
ing the composition of brass and its many 
uses and characteristics and how to make 
specifications definite when ordering the 
metal. Six pages are devoted to tables on 
“Common Uses and Tempers of Wrought- 
Copper Alloys.” 


INDUCTION MOTORS.—The Marble- 
Card Electric Company, Gladstone, Mich., 
is distributing bulletin No. 300, covering 
its alternating-current polyphase induction 
motors. 


SYNCHRONOUS MOTORS. — Bulletin 
No. 833 issued by the Electric Machinery 
Manufacturing Company, Minneapolis, de- 
scribes its “E-M” junior synchronous 
motors for direct connection for small air 
compressors, 





Foreign Trade Opportunities 





Following are listed opportunities to enter 
forei markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number : 


Purchase is desired in Batavia, Java 
(No. 10,671), for electrical supplies, in- 
cluding instrument transformers, switch- 
boards, oil switches, instruments, high- 
voltage insulators, 75-kva. transformers, 
etc.; also boilers and engines with com- 
plete equipment. 

Purchase and agency are desired in 
Vienna, Austria (No. 10,703), for tailors’ 
electric irons and for transformers for 
electric bells and stoves. 


An agency is desired in Bombay, India 
(No. 10,679), for electric motors. 

Purchase is desired in Mexico City, 
Mexico (No. 10,710), for street lamps, 
candelabrum style. 


An agency is desired in Lille, France 
(No. 10,681), for centrifugal and plunger 
piston pumps for feeding generators. 


ELECTRICAL MATERIAL FOR BUE- 
NOS AIRES, ARGENTINA.—Tenders will 
be received by the Department of Navi- 
gation and Ports, Buenos Aires, Argentina, 
until Aug. 25 for electrical material, in- 
cluding insulators and insulating material, 
wires and cables, electric lamps and hold- 
ers, telephone bells, mouthpieces and cords, 
dry cells, etc. 

ELECTRIC METERS FOR SYDNEY, 
AUSTRALIA.—The Municipal Council of 
Sydney Australia, will receive tenders until 
July 28 for alternating-current and direct- 
current service meters. 


AUTOMATIC TELEPHONE SYSTEM 
PROPOSED FOR SOUTH AFRICA.—Tend- 
ers will be received by the Egyptian State 
Railways, Telegraphs and Telephones Com- 
mission, Cairo, Egypt, until October 30 for 
automatic telephone equipment and_ sub- 
station (subscribers’ apparatus) at Cairo. 


ELECTRIC METERS FOR CAPE 
TOWN, SOUTH AFRICA.—Tenders will be 
received by the Municipal Council of Cape 
Town, South Africa, until July 7 for 1,000 
alternating-current electric meters, house- 
service type. 

AUTOMATIC TELEPHONE SYSTEM 
PROPOSED FOR UNION OF SOUTH 
AFRICA.—Tenders will be received by the 
High Commissioner of the Union of South 
Africa, Cape Town, until July 31 for auto- 
matic telephone exchanges for Parktown, 
Mayfair, Hatfield and Kloof. Conies of 
tender forms, with specification and draw- 
ings, may be obtained at the <‘fice of the 
High Commissioner, Union of South Africa, 


Trafalgar Square, W. C, 2, London, Eng- 
land. 
ELECTRICAL MATERIAL FOR 


MONTEVIDEO, URUGUAY.—tTenders will 
be received by the State Electricity Works, 
Montevideo, until July 8 for six three- 
phase, 6,000/220-volt transformers, low- 
tension switchboard and accessories; until 
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July 9 for copper wire and cable, and 
= July 24 for 82,000 meters of wire and 
cable. 


BIDS DESIRED FOR AN ELECTRIC 
PLANT IN MEXICO.—Bids are being 
asked by a concern in Mexico, Commerce 
Reports states, for the installation of an 
electric light and power plant. The equip- 
ment required includes two oil engines of 
200 hp., two 170-kw. generators and one 
10-ton crane. Further information may be 
obtained from the Bureau of Foreign and 
Domestic Commerce, Department of Com- 
merce, Washington, D. C., or its district 
offices by referring to No. 133,594. 


————EEEEEEEE EEE 
New Incorporations 





THE OLDSMAR (FLA.) LIGHT & 
POWER COMPANY has been incorporated 
with a capital_stock of $20,000. The offi- 
cers are C, . Schapier, president, and 
R. L, Smith, secretary. 

THE COMAL POWER COMPANY, San 
Antonio, Tex., has been incorporated with 
a capital stock of $1,000 for the purpose of 
acquiring a site on the Guadalupe River 
near New Braunfels for a_ hydro-electric 
plant. W. B. Tuttle is president and E. H. 
Kifeo is general manager, both of San 
Antonio. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


PORTSMOUTH, N. H.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until July 1, for six electrically 
heated cooking kettles and spare units and 
three electric ranges and spare parts 
(Schedule 2332). 


BOSTON, MASS.—The Edison Electric 
Illuminating Company plans to build an 
equipment storage and distributing plant, 
to cost about $45,000. 


FORE RIVER, MASS.—Bids will be re- 
ceived by the Bureau of Supplies and Ac- 
counts, Navy Department, Washington, 
D. C., until July 1, for two motor-gen- 
5328)" sets and spare parts (Schedule 


NORTON, MASS.—Plans have been pre- 
pared for the construction of a power 
house at Wheaton College, to cost about 
$80,000. Cram & Ferguson, 248 Boylston 
Street, Boston, are architects. 


WORCBSTER, MASS.—The petition of 
the New England Power Company to erect 
its electric lines into the South orks of 
the American Steel & Wire Works, Kane 
Square, has been approved by the State 
Department of Public Utilities. 





Middle Atlantic States 


ALTMAR, N. Y.—The Niagara, Lock- 
port & Ontario Power Company, Buffalo, 
contemplates the construction of a trans-~ 
former station in Altmar, to cost about 
$600,000. 


BALDWINSVILLE, N. Y.—The Seneca 
River Power Company has been granted 
permission to extend its transmission lines 
into Clay to furnish electricity in part of 
the town. The company will extend its 
distribution lines through Three Mile Point, 
Meyers Corners and Belgium. 


BROOKLYN, N. Y.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., until July 8, for eight electric air 
heaters for the Brooklyn and Mare Island 
navy yards (Schedule 2350). 

COLCHESTER, N. Y.—The Cook Falls 
(N. Y.) Electric Company has been granted 
permission to construct an electric plant 


in the town of Colchester to supply elec- 
tricity for light and power in Beaver 
Valley, Cooks Falls and Horton. Col- 


chester has not a post office. 

DE PEYSTER, N. Y.—The St. Lawrence 
County Utilities, Inc., has been . granted 
permission to extend its lines in “ae town 
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of De Peyster and to exercise a franchise 
granted by the town officials. 

EAST WORCESTER, N. Y.—The Public 
Service Commission has authorized the 
transfer of the property of the Great Bear 


Light & Power Company to the Fulton 
Gas & Electric Company, Gloversville. 
Distribution lines will be rebuilt in the 


villages of Schenevus and East Worcester 
and power service will be furnished in this 
territory. A twenty-four-hour service is 
promised. 


POUGHKEEPSIE, N. Y.—The East End 
Board of Trade has requested the Board of 
Aldermen to extend the ornamental light- 
ing system on Main Street to the city line. 


WATERTOWN, N. Y.—The Northern 
New York Utilities, Inc., has applied to the 
Public Service Commission for authority to 
build. a hydro-electric plant at the Soft 
Maple Dam on the Beaver River and at 
Sewall’s Island on the Black River. The 
Soft Maple project includes the construc- 
tion of a diversion dam about 65 ft. high 
and a terminal dam 160 ft. high, and a 
power house equipped with two 10,000-hp. 
turbines. Provision will be made for 
futrue extension to power station to house 
an additional 10,000-hp. unit. The cost 
is estimated at $2,370,000. The Sewall’s 
Island plant will develop about 2,500 hp. 
and will cost about $340,000. 


DOVER, N. J.—The New Jersey Power 
& Light Company is planning to extend 
its transmission lines from Pittstown to 
Baptistown and Frenchtown. 


TRENTON, N. J.—The Public Service 
Electric Company has been granted a fran- 
chise to erect a transmission line on Carter 
Road, Mercer County; also to build a short 
line on Rosedale Road. 

ALLENTOWN, PA. — Officials of the 
Pennsylvania Power & Light Company are 
organizing a number of subsidiary com- 
panies to erect transmission lines in the 
respective territories for which they are 
named, including the Sugar loaf, Pine 
Orange, Fishing Creek and Benton-Colum- 
bia Light & Power companies. P. B. Saw- 
yer and C. M. Walter are interested in 
the companies. 


BEAVER FALLS, PA.—The Duquesne 
Power & Light Company has petitioned the 
City Council for approval of the proposed 
route for the new transmission lines to the 
Keystone Drifler factory. 


DELTA, PA. — The Lower Chanceford 
Electric Light, Heat & Power Company 
contemplates extending its transmission 
line 4 miles. R. D. Snyder is secretary. 

ERIE, PA.—The Erie County Electric 
Company is making extensions and im- 
provements to its system, including the 
construction of a substation and ware- 


house, for which contract has_ been 
awarded; the erection of a _ 13,800-volt 
transmission line to substation; a dual 


exciter set, skip hoist and coal-storage 
facilities. P. G. Sturtevant is engineer. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Purchase and Issue Sub- 
division, United States Veterans’ Bureau, 
Arlington Building, until July 1, for one 
electric range (Circular G-110). 


WASHINGTON, D. C.—Bids will soon be 
asked by the Superintendent of State, War 
and Navy Buildings, 1034 Navy Building, 
for power-plant equipment, for which 
specifications are being prepared. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the general purchasing officer, 
the Panama Canal, Washington, D. C., 
until July 21 for Diesel engine-driven gen- 
erator equipment for stand-by generator 
— For details seé Searchlight Sec- 
ion. 





North Central States 


BATTLE CREEK, MICH.—The Grand 
Trunk Railway Company contemplates th: 
construction of a power station at its 
proposed local engine terminal and shops, 
to cost about $600,000. 


LANSING, MICH. — The City Council! 
has approved an appropriation of $50,000 
for extensions in the present boulevard 
lighting system, covering fourteen cit) 
blocks. 

_ MUSKEGON, MICH.—The City Council 
is planning for improvements to the street 
lighting system, including replacing a nun 
ber of 100-cp. units with 600-cp. lamps. 
EAST AKRON, OHIO—The Trump Rub 


ber Company econtemplates building 4 
power house at its plant, to cost about 
$25,000. 


AMELIA, OHIO.—The village officia!s 
are considering changing the system of ti 
municipal electric light plant from 220/24) 
volts to 2,200/110/230 volts. Nothing w!- 
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be done at present. J. H. Theisz is super- 
intendent. 


KENTON, OHIO. — The Ohio Power 
Company, Canton, has been granted a 
franchise to extend its high-tension lines 
into the city of Kenton to furnish elec- 
tricity here. The company proposes to 
extend its 66,000-volt line from Upper 
Sandusky to Forest and then on to Kenton. 
Eventually it is planned to connect Kenton 
with the proposed line to be erected between 
its new power plant at Philo and Lima. 


LONDON, OHIO.—Improvements contem- 
plated by the London Light & Power Com- 
pany this year include revamping the local 
distribution system, removing lines from 
streets to alleys, putting in all new trans- 
formers and wire with increased capacity. 
O. W. Bridgemen is vice-president and 
manager. 


MINSTER, OHIO.—Plans are being con- 
sidered to rebuild the entire municipal elec- 
tric light plant. It is proposed to change 
the system from 220 volts, direct current, 
and 440 volts, alternating current, to 
110/220 volts, 60 cycles, alternating cur- 
rent. M. W. Utz is superintendent. 


SHELBY, OHIO.—Extensions are being 
made to the municipal electric light plant, 
including the installation of a 1,000-kw. 
General Electric generator connected to a 
Curtis steam turbine. A. Dornberger is 
superintendent. 


FALMOUTH, KY.—The Kentucky North- 
ern Power Company has been granted a 
preliminary permit for a power project on 
the Licking River, near Falmouth. 


DECATUR, IND.—The Farmers’ Light 
& Power Company expects to install some 
new transformers this year. C. D. Spuller 
is secretary and manager. 


INDIANAPOLIS, IND.—Plans for the 
proposed new plant of the Cornelius Print- 
ing Company, 235 North Capitol Avenue, 
include a power house. The cost of the 
entire project is estimated at $170,000. 
The Russell N. Edwards Company, Union 
Trust Building, is architect. 


MOORESVILLE, IND.—Bids, it is under- 
stood, will soon be asked by the board of 
education for a power plant for school 
service. W. H. Garns, Fletcher Trust 
Building, Indianapolis, is engineer. 


MARINETTE, WIS.—The Marinette & 
Menominee Paper Company has applied to 
the Railroad Commission for permission to 
rebuild its power dam on the Menominee 
River with a view to increasing the elec- 
trical output of its plant. 


RHINELANDER, WIS.—The City Coun- 
cil has authorized the installation of an 
ornamental lighting system in Stevens 
Street from Anderson to River Street. 


OWATONNA, MINN.—Bids will be re- 
ceived by the Utilities Commission until 
July 8 for the construction of a 1,000-kw. 
steam-driven electric plant, complete with 
electric distribution system and _ street- 
lighting system and steam-heating system 
in the business district. Plans and specifi- 
cations can be secured from Arthur L. 
Mullergren, Gates Building, Kansas City, 
Mo., consulting engineer. Bonds to the 
amount of $350,000 have been voted for 
this work. M. R. Cashman is chairman of 
commission. 


BELLEVUE, IOWA. — Electric power 
equipment will be installed in connection 
with the proposed rebuilding of the plant 
of the Johnson Piano Company, recently 
damaged by fire with loss of about $200,000. 


BOONE, IOWA.—The Iowa Railway & 
Light Company contemplates ereeting a 
high-tension transmission line from Boone 
to Grand Junction, where it will connect 
with a line from Perry. The cost is esti- 
mated at $50,000. 


CLARINDA, IOWA.—The Lee Electric 
Company will erect a new substation here 
to be equipped with 2,225 kva. trans- 
formers. 


MONDAMIN, IOWA.—The Iowa Service 
Company will erect a 6,600-volt transmis- 
sion line, 15 miles long, from Mondamin to 
serve Little Sioux and Pisgah. 


STANTON, IOWA.—The Iowa _ Service 
Company will build a new distribution and 
street-lighting system in Stanton this 
summer, 


BURLINGTON JUNCTION, MO. — The 
Maryville Electric Light & Power Company 
will build a substation in Burlington Junc- 
tion to serve this and several neighboring 
towns. 


MARYVILLE, MO.—The Maryville Elec- 
tric Light & Power Company will erect 
a new substation equipped with 1,000 kva. 
in transformers. 

WILLOW SPRINGS, MO.—Bids, it is re- 
ported, will soon be asked for rebuilding 
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the municipal electric light and power 
plant, recently destroyed by fire. The 
Alexander Engineering Company, Wood- 
ruff Building, Springfield, Mo., is consult- 
ing engineer. 

WEBSTER, S. D.—The Council is nego- 
tiating for the sale of the municipal elec- 
tric power plant and contemplates the 
erection of a transmission line to Summit 
to secure local service. 


BLAIR, NEB. — A _ contract recently 
awarded for equipment for the municipal 
power plant has been rescinded. Improve- 
ments and repairs will be made in the 
present machinery for the time being, and 
bids asked in the future for other appa- 
ratus. The Prince-Nixon Engineering 
Company, Peters Trust Building, Omaha, 
is engineer. 


HASTINGS, NEB. — The Council has 
abandoned plans for the time being for 
the proposed new municipal and water- 
works station, to cost $50,000. Bids re- 
ceived have been rejected. 


RIVERDALE, NEB.—Bonds have been 
authorized by the voters to build a trans- 
mission line from, Kearney to Riverdale to 
supply electricity for street-lighting and 
commercial purposes. 


ABILENE, KAN.—The United Power & 
Light Corporation, it is reported, will soon 
ask for bids for the erection of a trans- 
mission line from Abilene to Junction City 
(25 miles), to cost $40,000; 25-mile line 
from Abilene to Salina, $50,000; 53-mile 
line from Salina to Inman, $107,000; 37- 
mile line from Hays to Russell, and branch 
lines, $40,000, each 33,000 volts; substations 
and tap lines, $80,000; Victoria, Walker 
and Gorham distribution systems, $25,000; 
improvements to the Hays plant, $150,000 
to $300,000. Y. Y. Young, Abilene, is 
engineer. 


HAYS, KAN. — The United Power & 
Light Corporation, which has acquired the 
municipal electric system, plans extensions 
and improvements to the local plant, in- 
cluding additional equipment, to cost 
$200,000. 


IOLA, KAN.—The installation of a 
1,500-kw. turbo-generator unit in the 
municipal electric plant is under consider- 
ation. A 500-hp. Heine boiler is now being 
installed. A. D. Morris is utility com- 
missioner. 





Southern States 


CLAREMONT, N. C. — Bonds to the 
amount of $10,000 have been issued, the 
proceeds to be used for the installation of 
an electric light and power system. 


JACKSONVILLE, N. C.—Bonds to the 
amount of $12,000, have been issued, part 
of the proceeds to be used for the installa- 
tion of an electric light and power system. 


TROY, N. C.—The Carolina Power Com- 
pany has leased the transmission system 
of the Smitherman Power Company. Ex- 
tensions are planned to connect with the 
system of the Carolina company. 


WHITEVILLE, N. C.—The Tidewater 
Power Company, Wilmington, has acquired 
the municipal electric plant and plans to 
extend its transmission line here. From 
Whiteville the line will be extended to 
Causey, Nichols and Mullins, where it will 
supply electrical service. 


SUMMERTON, S. C. — Bonds to the 
amount of $12,000, has been issued, the 
proceeds to be used for extensions and im- 
provements in the municipal electric plant. 


SAVANNAH, GA.—Bids will be received 
at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., 
until July 9 for an ice-making and re- 
frigerating plant at the United States 
Marine Hospital, Savannah. 


CHATTANOOGA, TENN.—The Tennes- 
see Electric Power Company plans to erect 
a 44,000-volt transmission line to North 
Chattanooga, and to install an outdoor 
substation. 


COLUMBIA, TENN. — The _ Southern 
Cities Power Company has awarded a gen- 
eral contract for the construction of a dam 
and power house on the Columbia River, 
to cost about $125,000. Equipment con- 
tracts will be let in the near future. 
Freeland, Roberts & Company, Nashville, 
are consulting engineers. 


COOKEVILLE, TENN.—Bids will be re- 
ceived by J. E. Ownes, city clerk, until 
June 27 for improvements to waterworks 
system, including centrifugal pumps, pump 
houses, 5 miles of transmission line, etc., 
to cost about $150,000. V. V. Long & 
Company, Colcord Building, Oklahoma 
City, Okla., are engineers. 


LAWRENCEBURG, TENN.—Bonds to 
the amount of $25,000, have been issued, 
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part of the proceeds to be used for ex- 
tensions in the municipal electric plant and 
system. 


JACKSON, MISS.—The board of trustees 
of the penitentiary has awarded a contract 
for the installation of a complete electric 
lighting system to Orgill Brothers & Com- 
pany, Memphis, to cost about $43,000. 


AMITE, LA—The Central Light & 
Power Company plans to install a 1,000- 
kw. turbo-generator at its plant with ac- 
cessory equipment. 


CLINTON, OKLA.—The Oklahoma Gas 
& Electric Company, which recently ac- 
quired the municipal electric plant, plans 
to make extensions and improvements to 
same. 


HOBART, OKLA.—The Inland Utilities 
Company, Kansas City, Mo., has been 
granted a local franchise and is reported 
to be planning to install an electric power 
plant, using oil-engine-driven generators. 


BROWNWOOD, TEX.—The local Cham- 
ber of Commerce is said to be interested in 
a proposed hydro-electric development in 
connection with an irrigation project for 
reclaiming approximately 30,000 acres of 
land. The cost of the project is estimated 
at $2,000,000. 


CRAWFORD, TEX.—The City Council 
is considering the installation of a munic- 
ipal electric plant and waterworks system. 


DALLAS, TEX.—Arrangements are be- 
ing made by the Dallas Power & Light 
Company for the installation of a gen- 
erator, to cost about $41,000, in the plant 
being erected in North Dallas. 


FORT WORTH, TEX.—A power house 
will be built at the proposed local cotton 
mill to be erected by a new company, 
headed by Charles L. Harding, president of 
the Whitman Mills, and Charles M. Holmes, 
treasurer of the Page Manufacturing Com- 
pany, both of New Bedford, Mass. The 
plant will cost about $1,000,000. All ma- 
chinery will be electrically operated. 
Charles T. Main, 200 Devonshire Street, 
Boston, is architect and engineer. 


MIAMI, TEX.—The Council contem- 
plates the rebuilding the municipal electric 
on and power plant, recently damaged 
y fire. 


NEW BRAUNSFELD, TEX.—The Comal] 
Power Company, recently organized by the 
officials of the San Antonio (Tex.) Public 
Service Company, plans to build a power 
plant near New Braunsfels. 


———»—_—- 


Pacific and Mountain States 


GRAND DALLES, WASH.—Application 
has been filed with the Supervisor of 
Hydraulics, Olympia, by Leo F. Brune, 
Grand Dalles, for a permit to divert the 
water of Spring, a tributary of Eight Mile 
Creek, for irrigation, power and domestic 
purposes. 


KALAMA, WASH.—Plans are being con- 
sidered by the Doty Fish Company for re- 
building its power house and cold-storage 
plant, recently destroyed by fire, causing 
a loss of about $100,000. 


PORT ANGELES, WASH.—A petition 
has been presented to the City Commission 
asking for the installation of cluster lamps 
= — Street and a portion of Laurel 

reet. 


RIDGEFIELD, WASH.—The Ridgefield 
Light & Power Company has applied for 
a franchise to erect a number of trans- 
mission lines in the southern part of Clarke 
County. 

SEDRO WOOLLEY, WASH.—tThe City 
Council contemplates the installation of an 
ornamental lighting system on portions of 
Woodworth and Murdock Streets. 


TACOMA, WASH.—aAn ordinance has 
been passed by the City Council authorizing 
the installation of street lamps on McKinley 
a and Division Lane to East Fortieth 
Street. 


TROUT LAKE, WASH.—Application has 
been filed with the Supervisor of Hydraulic, 
Olympia, by J. M. Bruce, Trout Lake, for 
a permit to divert 350 second-feet of waters 
of. White Salmon River for power purposes. 


ALBANY, ORE.—The Mountain States 
Power Company plans to erect a transmis- 
sion line from Beaver Hills Junction to 
Bandon. 


PORTLAND, ORE.—The Columbia Val- 
ley Power Company, North West Bank 
Building, contemplates hydro-electric de- 
velopments on the Deschutes River at Pel- 
ton, to including a dam 165 ft. high to 
develop 51,000 hp.; also at Metolius, later, 
including dam about 330 ft. high. 
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CHICO, CAL. — The Board of City 
Trustees has authorized plans for the in- 
stallation of an ornamental lighting system 
on Main Street, Broadway and Oroville 


Avenue. Fluted steel standards will be 
used. C. M. Ennis is city engineer. 
FRESNO, CAL.—The Pacific Gas & 


Electric Company has appropriated $300,- 
000 for extensions and improvements to its 
lines in this section during the next year. 


FULLERTON, CAL.—The City Council 
has directed W. C. Record, City Engineer, 
to make investigations as to the feasibility 
of building an elec.ric generating plant 
which might be operated by natural gas 
and as to cost of same, and also to include 
in the report the probable prices at which 
energy might be purchased from the South- 
ern California Edison Company. 

GLENDALE, CAL.—The installation of 
an ornamental lighting system on Coiorado 


Boulevard is under consideration by the 
property owners. 
GRASS VALLEY, CAL.—The Nevada 


Irrigation District is securing estimates of 
cost for its proposed irrigation system and 
hydro-electric development at the Jackson 
watershed, upper Middle Yuba River. The 
cost is estimated at about $6,000,000. Fred 
H. Tibbetts, Alaska Commercial Building, 
San Francisco, is consulting engineer. 
HUNTINGTON BEACH, CAL.—Plans 


have been authorized for the installation of 


an improved lighting system on Eighth 
Street. L. F. Gates is City Engineer. 


LOS ANGELES, CAL.—The City Council 
has authorized the installation of orna- 
mental lamps of pressed-steel type on 
Alvarado Street, requiring 102 standards. 


LOS ANGELES, CAL.—Plans for the 
proposed new plant to be erected by the 
Davis Standard Electric Company at 1,058 
Mignonette Street, to cost about $110,000, 
include a power plant, electric ovens, con- 
veying machinery, ete. C. C. Ruppenthal, 
ree West Washington Boulevard, is archi- 
ect. 


MADERA, CAL.—The directors of the 
San Joaquin River Water Storage District 
have commissioned A. J. Wiley, Boise City, 
Idaho, consulting engineer, to prepare plans 
for a proposed power dam and hydro- 
electric power development on the San 
Joaquin River. 

REDWOOD CITY, CAL.—The Pacific 
Gas & Electric Company has authorized 
plans for a power substation on West Point 
Slough, to cost about $115,000. It also 
plans to build another local substation, to 
cost about $27,000. 

SACRAMENTO, CAL.—The City Com- 
mission is considering the installation of 
an ornamental lighting system on Fourth 
Avenue from Freeport Boulevard to 
Twenty-second Street. Albert Givan is 
city engineer. 

SAN FRANCISOO, CAL.—The Engels 
Copper Mining Company, Mills Building, 
plans to install electric power equipment 
at its plant in Plumas County in connec- 
tion with proposed extensions, to cost about 
$500,000. 

SAN FRANCISCO, CAL.—The California 
Oregon Power Company has issued $1,500,- 
000 in bonds, part of the proceeds to be 
used for the construction of a 40,000-hp. 
hydro-electric power plant on the Klamath 
River at Copco, Ore.; to erect an 82-mile, 
110,000-volt transmission line from Delta, 
Cal. to the proposed new plant, and to 
complete another hydro-electric plant which 
is to be put into operation within the 
next few months. 

SAN GABRIEL, CAL—Bids will be re- 
ceived by the Board of City Trustees un- 
til July 8 for the installation of an orna- 
mental lighting system on Las Tunas Drive 
and six other thoroughfares, using pressed- 
steel standards. 

VALLEJO, CAL.—Plans are being pre- 
pared for an ornamental lighting system 
on Marin Street between Capitol and 
Georgia Streets. 

VENICE, CAL.—Plans are under way 
for the installation of a new lighting 
system on Ocean Front from Navy Street 
to Horizon Avenue. 


—_—_>—— 


Canada 


DUNCAN, B. C.—The possibility of de- 
veloping hydro-electric power at Skutz 
Falls on the Cowichan River is reported to 
under consideration by the City Coun- 
cil. 

FORD, ONT.—Plans are under consider- 
ation to extend the street-lighting system 
on Sandwich Street and Drouillard Road, 
to cost about $25,000. J. EF. Foster is 
City Engineer. 
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Patents 


Announced by U. S. Patent Office 





(Issued May 27, 1924) 


1,495,279. PRESSURE CONTROL FOR GAS- 
EouS DISCHARGE Devices; H. J. van der 
Bij). New York, N. Y. App. filed Aug. 7, 


19 As vacuum tubes, 

1,495, 295, TELEPHONE CIRCUITS ; H. 
Fletcher, New York, N. Y. App. filed 
April 1, 1920. Having provision for 
signaling. 

1,495,332. ELectTric HAIR-WAVING_APPA- 


RATUS; L. R. Koegel, Tours, France. 
App. filed Feb. 27, 1923. 
1,495,376. COMBINATION TROLLEY SHOE 


AND WHEEL; A. I. Woodring and W. G. 


Lamb, Waterloo, Iowa. App. filed Sept. 
9 
1,495,391. COMBINED READING AND INDI- 


REGT RooM-LIGHTING LAMP; F. C. Baker, 
Portland, Ore. App. filed June 7, 1922. 
1,495,410. Process OF AND APPARATUS FOR 
THE MANUFACTURE OF SULPHATE OF 
LeaD; J. Gitsham and H. R. Evershed, 
Launceston, Tasmania, Australia. App. 


filed May 8, 1922. Using an electric 
furnace. 
1,495,416. ExLectric RatLway SYSTEM; W. 


V. Hunt, Vancouver, B. C., Canada. App. 
filed Feb. 19, 1923. Direct current. 

1,495,420. INDucTION Motor; J. D. Lewis, 
Yonkers, N. Y. App. filed May 20, 1918. 
With stator winding arranged to produce 
different pole numbers. 

1,495,421. |. AUTOMATIC POWER REGULATOR 
FOR ELECTRICALLY HEATED APPARATUS; 


O. J. Marshick, Detroit, Mich. App. filed 
Nov. 1, 1920. 

1,495,422. TRANSMISSION CIRCUITS; R. C. 
Mathes, New York, . App. filed 
July 15, 1921. Employing amplifiers or 
repeaters. 

1,495,429. PrmzopHony; A. McL. Nichol- 


son, New York, N. Y. App. filed April 
10, 1918. As adapted to submarine 
signaling, etc. 

1,495,434. ELecTricaL DEVICE; S. Pfei- 
fer, Milwaukee, Wis. App. hica July 18, 
1921. For operation in connection with 
a clock to maintain the spring under 


en constant tension at all 
times. 
1,495,486. SPaRK-PLUG TESTING AND IN- 


DICATING DEVICE; E. M. Plummer, Chi- 
cago, Ill. App., filed March 17, - 
1,495,447. ELecTRICAL FIXTURE; oO. 
Schweitzer, Chicago, Ill. App. filed ‘May 

5, 1919. Multiple-connector type. 

1,495,465. DEvVICcP FoR THE ELECTRIC HEAT- 
ING OF LIQquIpDS; R. von_ Brogkdorff, 
Munich, Germany. App. filed Dec. 3, 
1920. Where the liquid itself forms the 
resistance. 

4, ozs: 466. ELEcTRICAL TESTING SYSTEM; E. 

C. Wente, New York, N. Y. App. filed 
April 7, 1921. For measuring the phase 
angle and voltage magnitude of small 
alternating currents. 

1,495,470. HIGH-FREQUENCY TRANSMISSION ; 
J. F. Farrington, New York, N..Y. App. 
filed Feb. 1, 1922, As in radio- telephone 
systems for two- -way - conversation - and 
other similar systems employing carrier 
waves. 

1,495,493. SoLDERLESS GROUND CLAMP; G. 
Lipschutz, Philadelphia, Pa. App. filed 
Jan. 11, 1923. 

1,495,503. ELectricaL FURNACE AND_RE- 
MOVABLE HEATING UNIT THEREFOR; P. A. 
E. Armstrong, Loudonville, N. Y. App. 
filed March 25, 1920. 

1,495,511. CoNDENSER; R. J. Fitzgerald, 
New York, N. Y. App. filed May 12, 
1920. Variable type. 

1,495,512. Exectic LIGHTING System; E. 
Fuchs, Paris, France. App. filed Dec. 
31, 1919. Safety devices as used in 
automobiles and other vehicles. 

1,495,514. Evectric LIGHT FIxTuRE; F. 
Gunnison, Brooklyn, N. Y. App. ‘filed 
April 14, 1921. Ceiling type. 

1,495,533. X-Ray TuBeE; O. A. Roensch, 
Newark, N. J. App. filed Jan. 4, 1919. 
Using a tubular static shield. 

1,495,537. DouBLE-HELIx CAGE ANTENNA; 
S. F. Stafford, Medford Hillside, Mass. 
App. filed Aug, 21, 1923. 

1,495,541. Base. For Toy TELEPHONES; C. 
M. Watrous, East Hampton, Conn. App. 
- filed June 8, 1922. 

1,495,563. APPARATUS FOR TREATING GASES; 
H. D. Rankin,. Coronado, Cal. App. filed 
Nov. 22,°1920. With the electric arc. 

1,495,568. SILICATED SEPARATOR -AND PRoO- 
CESS OF MAKING THE SAME; R. C. Ben- 
ner, Bayside, N. Y. App. filed March 28, 
1923. For the electrodes of storage cells. 
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1,495,572. ExLecrric RapiatTor; A. Bour- 
gain, Paris, France. App. filed May 1, 
1923. Resistances incased and heat 
radiated from elements by conduction. 

1,495,577. ELECTRICAL CONDENSER; F. W. 
Dane, Hamilton, Mass. App. filed April 
3, 1920. Method of manufacture. 

1,495,583. Batrrery CHARGER; E. W. Engle, 
Lake Forest, Ill, App. filed Aug. 19, 
1922. Electrolytic type. 

i, as, 585. OPERATOP INSTRUCTION CIRCUITS; 

"B. Fowler, New York, N. Y. App. 
fied Dec. 31, 1919. Telephone-exchange 
system. 

1,495,586. LAMP Lock; F. J. Poors. 
Evereti, Wash. App. filed June 14, 19 
1,495,591. ExLectric Socket; J. Hohl, New- 

ark, N. J. App. filed Aug. 29, 1933. 

1,495, 593. RADIO-TELEGRAPH TRANSMITTING 
SYSTEM ; L. M. Hull, Chevy Chase, Ma. 
App. filed Oct. 16, 1920. 

1,495,597. TEsTING SYSTEM; K, 8. John- 
son, Jersey City, N. J. App. filed Jan. 
16, 1920. Electric signaling and. tele- 
phone systems. 

1,495,616. ArT OF MEASURING THE VELOC- 
ITY OF TERRESTRIAL BODIES RELATIVE TO 
EacH OTHER; F. G. Simpson; Seattle, 
Wash. App. filed May 23, 1923. 

1,495,619. DEvicE FoR TESTING ELE&cTRIC 
Circuits; A. W. Thaw, Norwood, Ohio. 
App. filed June 25, 1923. As ignition 
circuit of an automobile engine. 

1,495,647. CoMBINATION FILoT LIGHT AND 
ILLUMINATING LIGHT FOR ELECTRIC 
RANGES; S. D. Robinson, Hamilton, On-- 
tario, Canada. App. filed May 24, 1923. 

1,495,657. CURRENT-COLLECTING DEVICE ; c. 

. Wagner, ee Pa. App. flied 
Feb. 20, 1923. For s up ripes, ete. 

1,495,658. HEATER ; L. Wilkinson, 
Amarillo, Tex. App. vied Aug. 31, 1922. 
For heating a fluid during its passage 
through the heater and to de-energize 
the heating element if the water is cut 
off from the heater. 

1,495,681. EXLECTROLYZER FOR PRODUCING 
HYDROGEN AND OXYGEN; G. Fauser, No- 
vara, Italy. App. filed April 11, 1922. 

1,495,685. OVEN AND ELEcTRIC HEATER 
THEREFOR; F. Graf, Baden, Switzerland. 
App. filed Nov. 9, 1920. 

1,495,691. ELEcTRIC 
Socket; M. Herskovitz, 
App. filed July 28, 1918. 

1,495,701. RoSETTE FOR ELECTRIC WIRING; 
Cc. D. McLean, Berlin, N. H. App. filed 
Aug. 19, 1920. 

1,495,746. REGULATING APPARATUS; G. E. 
Hulse, Newark, N. J. App. filed Oct. 19, 
1920. For electrical systems of distribu- 
tion as in railway car lighting. 

1,495,749. ELECTRODE AND METHOD OF JOINT- 
ING SAME; B. G. Klugh, Chicago, IIl. 
App. filed Nov. 8, 1920. 

1,495,755. AUTOMATIC ‘TELEPHONE ExX- 
CHANGE; F. A. eather, Chicago, IIl. 
App. filed Sept. 27, 1919. 

1,495,764. DyYNaMic BRAKING; B. O. Aus- 
tin, W. M. Hutchison and H. R. Meyer, 


LIGHT CLUSTER 
Chicago, Ill. 


we Pa. App. filed Aug. 18, 
1,495,766. ConrTrot System; E. M. Bouton 


and G. W. Hurtt, Wilkinsburg, Pa. App. 
filed June 9, 1919. For compound-wound, 
direct-current motors. 

1,495,770. BusBar SUPPORTING STRUCTURE: 
J. M. Brown, Pittsburgh, Pa. App. filed 
June 19, 1918. Unitary structure. 

1,495,778. LIGHTING FIXTURE; G. Butzke, 
= Road, N. Y. App. filed Jan. 28, 


1,495,779. IGNITION System; H. R. Davies, 
Toledo, Ohio. App. filed Aug. 8, 1917. 
For automobiles. 

1,495,780. CURRENT-COLLECTING DEVICE; 


Q. H. Eschholz, Wilkinsburg, and E. B. 
Shand, Pittsburgh, Pa. App. filed April 


16, 1923. For slip rings. 
1,495,784. MAGNETIC MEANS FoR PrRoDUC- 
ING, MODIFYING AND TRANSMITTING 


MECHANICAL MOVEMENTS AT VARIABLE 
SPEEDS; H. J. Feredav Upper Tooting, 
London, England. App. filed Jan. 6, 1921. 
1,495,787. Moror-ConTrRoL System; C. Le 
G. Fortescue, Pittsburgh, Pa. App. filed 


Oct. 18, 1920. As on electric locomotives. 
1,495,788. VEHICLE Motor ContTrRoL; F 
16.19% i York, N. Y. App: filed Dec 
1,495,790. MorTor-ConTroL System; A. L 
Harvey, Wilkinsburg, Pa. App. filed 
March 13, 1920. As employed wit! 


adjustable-speed, direct-current motors. 

1,495,792. MEANS FoR RECEIVING ALTER- 
NATING-CURRENT SIGNALS; F. E. Pernot 
London, England. App. filed July 11 
1923. Reception of signals of a definit« 
frequency or within a definite range 0 
frequencies, 

1,495,795. THERMOCOUPLE; R. T.. Pierc 
Swissvale Station, Pa. “App. filed Mar: 
28, 1921. Thermocouple bulb in whi: 
the elements have negligible temperatu! 
coefficients of Fosistance 

1,495,802. Exvecrric HEaTer Unit; .T. A 
Reid, Wilkinsburg, Pa. App. filed Sept. 
28, 1922. For resistance furnaces. 


——— 
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Stone & Webster power stations designed and 
built, or now being built, total one and _ three- 
quarter million horse power—enough to operate the 
traction systems of New York, Chicago, Phila- 
delphia, Detroit, Cleveland and St. Louis—our six 
largest cities. 


Under construction is over 300,000 horse power. 
This is to supply Boston, Washington, Hartford, 
Lynn, Indianapolis, Fall River, Los Angeles and 


other cities. 


Sixty public service corporations are served con- 
tinuously by Stone & Webster engineers who make 
their plans and install their new generating and 
distributing equipment. 

Stone & Webster engineers have examined and 
appraised properties to the total value of more than 


$4,500,000,000 including many of the country’s 
foremost public utilities. 


STONE & WEBSTER 


NEW YORK, 120 Broadway Ye CHICAGO, 38 S. Dearborn Street 
SAN FRANCISCO, Holbrook Bidg. ' PHILADELPHIA, Real Estate Trust Bldg. 
BOSTON, 147 Milk Street 
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cover, while the batteries are in 
the rear. Having a complete weight 
of but 18 lb., the set is made easily 
portable by the addition of a 
leather carrying handle. 

Developments in the line of 
commercial receivers included the 
standardization of those used in 
the trans-Atlantic and trans-Pacific 
stations of the Radio Corpora- 
tion of America. 


Carrier Current 


The carrier current system of 
telephony, which effects com- 
munication by means of high- 
frequency currents superimposed 
on the power conductors of trans- 
mission lines, was applied over 
greater distances than heretofore 
by the production of a 250-watt 
transmitter, and receiving equip- 
ment. The rating of the previous 
outfit was 50 watts and its maxi- 
mum range in an actual installa- 
tion was 88 miles. 

With the larger equipment 
service is now being maintained 
over distances up to 116 miles, 
with apparatus under construction 
for communication over 138 miles. 
The progress already made in this 
new method of telephoning is 
indicated by the fact that it has 
already been adopted for 70 trans- 
mission lines with an aggregate 
length of over 2000 miles. 


Battery Chargers 


A new constant potential motor- 
generator 714/15-volt battery 
charging outfit was produced, 
which includes a special regulator 
to maintain the voltage constant 
at the busbars, regardless of the 
number of batteries being charged. 

This permits the use of shunt 
windings only on the generator 
thereby obviating any possibility 
of the reversal of polarity during 
power failure. The voltage to be 
held by the regulator is adjustable 
by means of a thumb screw. 

The ‘‘Magnar’’, which is a 
mechanical rectifier of the vibrating 
type, used principally for charging 
storage batteries in railway signal 
service, was only experimentally 


installed in 1922, but during 1923, 
as a result of their demonstrated 
reliability, several thousand were 
utilized on more than 75 railway 
systems with entire success. Among 
the larger railroads, 1000 were 
supplied to the [llinois Central 
and 600 to the New York Central. 

For charging the batteries of 
electric vehicles there was pro- 
duced and standardized a new 
dead front type of panel board, 
made up of removablesteel sections. 

Lighting 

The volume of sales of in- 
candescent lamps serves as a 
reasonably accurate measure of 
the expansion of the lighting busi- 
ness. It is estimated that about 
225,000,000 large tungsten fila- 
ment lamps were sold in the 
United States during the year 
1923. This is nearly 11 per cent 
increase over 1922, and exceeds 
any previous year. The figures 
do not include the sale of miniature 
lamps, which are used in large 
numbers for automobiles, flash- 
lights, etc. The sales of carbon 
lamps are also excluded, since 
they have shrunk to an_insig- 
nificant number. 

The construction of the more 
important types and sizes of tung- 
sten lamps was changed to elimi- 
nate the tip on the bulb, thereby 
reducing liability to breakage and 
improving the appearance of the 
lamps. The change necessitated 
extensive changes in certain proc- 
esses of lamp manufacture, requir- 
ing new machinery and apparatus. 

A new method of making the 
popular sizes of lamps was adopted 
by some of the lamp manu- 
facturers. Formerly, individual 
machines and departments per- 
formed particular processes, the 
lamps or parts being transported 
from one location to another, 
between steps of manufacture. 
This required considerable floor 
space for storing and handling. 
With the new method of manu- 
facture, the various parts of a 
lamp are made and assembled on 
a single “‘unit’’ machine. 


In the sign lamp, the shape of 
the filament was changed to a 
coil ring form which makes the 
filament mechanically stronger and 
increases the end-on candle-power 
of the lamps. As used in signs, 
the spots of light appear larger 
and, when properly spaced, the 
appearance is more nearly a con- 
tinuous line of light than that 
secured with previous types. 

The healthy growth of the 
miniature lamp business during 
the year is indicated by the in- 
crease in sales to about 110,000,000 
as compared with 85,000,000 for 
1922, that is, an increase of about 
30 per cent. Of the lamps sold 
in 1923, about 20 per cent were 
for flashlight service, 1214 per cent 
for Christmas tree decoration, and 
65 per cent for automobile service, 
the remaining 21% per cent being 
of miscellaneous types. 


Street Lighting 


The year was notable in many 
respects in street lighting history. 
Traffic has continued to multiply 
so rapidly that the present systems 
of lighting on thoroughfares in 
most cases are inadequate and in 
an effort to correct this condition 
and relieve night congestion of 
traffic, many cities have realized 
the necessity of revamping their 
entire street lighting systems. 

In all of these cities there was a 
noticeable trend toward high in- 
tensity lighting in the business 
districts. The effect of such 
systems on the character of modern 
street lighting can be readily 
appreciated by the increase in 
the light intensity on some, of the 
streets recently equipped as in- 
dicated by the following Table: 


INCREASES IN INTENSITY OF ILLU- 
MINATION AS COMPARED WITH 
SUPERSEDED SYSTEMS 


Market Street, Lynn......... 18 times 
Broadway, Saratoga.......... 15 times 
Market Street, San Francisco..15 times 
Triangle District, San Franciscol2 times 
South State Street, Chicago. ..11 times 
Main Street, State Street and 

Broadway Salt Lake City... 
Broadway, Los Angeles....... 


8 times 
6 times 


For the complete story of G-E developments during 1923 ask for Publication X-767 
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inches in diameter and requires 
250,000 volts to puncture. 

The previous maximum potential 
for conductor cable in the United 
States was 44,060 volts, cable of 
this rating being utilized for the 
underground circuits of the New 
York Edison Company. 


High Voltage Direct Current 
Cable Testing Sets 


The purpose of direct current 
testing sets is to permit power 
companies to make satisfactory 
periodic test of underground cables, 
to determine the condition of 
insulation between conductor and 
ground and to locate cable faults 
and measurements of insulation 
resistance. Three types of equip- 
ment were developed and stand- 
ardized for this service. 

For station use, to be considered 
as a Stationary outfit, a four- 
kenotron 200,000-volt fset was 
designed, each kenotron being 
capable of rectifying 250 amperes 
direct current. 

For cable testing this set is 
used in the following manner. 
During one half cycle the current 
flows through two kenotrons in 
series and charges one conductor, 
during the other one half cycle 
current flows through the other 
two ‘enotrons and charges the 
other .onductor with the reversed 
polarity, so that the voltage be- 
tween the conductors will be twice 
the crest value of the transformer 
voltage. The voltage across the 
two kenotrons in series on the 
reverse wave will be the trans- 
former voltage plus the voltage 
from the conductor to ground, 
which will be a maximum of 
200,000 volts. 

The direct-current voltage is 
measured by special meters which 
measure the crest value of the 
voltage wave obtained from the 
voltmeter coil. Two meters are 
used, each meter reading the volt- 
age from conductor to ground and 
the voltage between conductors is 
the sum of. the two readings of 
the voltmeters. The current sup- 
plied to the cable is measured by 
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two ammeters connected between 
the ground and the transformer 
winding. In series with each 
meter is a Tungar rectifier which 
divides the current so that one 
half wave flows through one meter 
and the other half wave flows 
through the other meter. In this 
way the current which is supplied 
to each conductor is measured 


separately. 
A smaller set rated at 100,000 
volts and 100 M.A. is semi- 


portable and can be moved around 
a station or moved from one 





WATER-COOLED TUBE 
20 KW. TRANSMITTER 


UNIT FOR 


station to another by truck. It 
functions in essentially the same 
manner as the 200,000-volt set, 
except that it is limited to lower 
voltages and current and only 
two kenotrons are used. 

For portable testing a 30,000- 
volt set, using the 100-M.A. keno- 
tron, was designed primarily for 
measuring insulation resistance and 
not for high-potential testing. By 
means of this type of equipment 
it is possible to locate cable faults 
which can later be given further 
tests by means of one of the 
higher power equipments. 


Schenectady, N. Y. 
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Radio 

The improvements in vacuum 
tubes for radio purposes were 
mostly in the direction of increased 
efficiency of operation and a general 
betterment of electrical character- 
istics. 

It is also interesting to note that 
during the year there was started 
in regular production a new tube 
of the highest power so far stand- 
ardized, and also the smallest 
tube requiring the least power 
expenditure in the filament that 
has so far been made available 
for radio receiving sets. 

The smallest standard receiving 
tube, UV-199, operates with an 
expenditure of only 0.18 watt for 
the filament, which is of a new 
type and insures high electron 
emission, silent operation and long 
life. 

The development of the new 
filament made possible the re- 
modeling of the Radiotron UV- 
201, the previous standard receiv- 
ing tube, so that it only required 
one-quarter the former amount of 
filament power. At the same time 
the characteristics of the tube 
were changed so that it became a 
better detector and amplifier. 

A loud speaker was developed 
for use as an addition to sets not 
already equipped with one. It is 
very sensitive and reproduces 
signals with clear quality and a 
single adjustment is provided for 
the diaphragm, which gives good 
operating efficiency over a con- 
siderable range of signal inten- 
sities. 

Early in the year, the require- 
ments for receivers took on a new 
aspect. Portable and _ self-con- 
tained receivers had become pos- 
sible due to the new tube develop- 
ments, and these suddenly were 
widely demanded. The receiver 
designed to meet this need, utili- 
zes a single-circuit regenerative 
system with a detector and an 
audio-amplifier tube, functioning 
well over the broadcast range. 
The method of control is excep- 
tionally simple. The telephones 
and plug are carried in the front 
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was somewhat reduced as com- 
pared with 1922. The table 
shows the average rating for the 
past five years. 








Self- All 


eee Water- 
Year Cooled Cooled | Types 
1919 1175 4325 2150 

1920 1325 3175 2175 

1921 1575 4150 2750 

1922 1700 6000 3750 
1923 2350 5125 3220 


At the close of the year there 
had been completed or were under 
construction a total of more than 
180 units of 10,000 kv-a. or above. 


Induction Voltage Regulators 

A new design single-phase in- 
duction voltage regulator was de- 
veloped, which embodies a number 
of improvements as compared with 
previous types. In addition to 
improving the voltage regulation 
by a more rapid correction of 
voltage changes, it utilizes a tank 
which is highly resistant to rupture 
as a result of explosions, and a 
rigid internal mechanical structure 
to minimize noise during opera- 
tion. An improved method of 
bracing the coils prevents insula- 
tion troubles due to line short 
circuits. 


Lightning Generator 


The lightning generatorinstalled- 
in the High Voltage Laboratory 
of the Pittsfield Works will produce 
voltages of approximately 2,000,- 
000 above ground. This is perhaps 
higher than lightning voltages that 
are usually produced on trans- 
mission lines. These voltages are 
of a known wave shape and dura- 
tion. The wave front is under 
control and may be made so steep 
that the voltage starting at line 
voltage may be made to increase 
at the rate of 50 million million 
volts per second. The rate that 
energy is dissipated in the arc is 
generally of the order of millions 
of horse power. The duration of 
such discharges is conveniently 
measured in microseconds. 


Lightning Arresters 


A new type of oxide film arrester, 
known as the pellet arrester, was 
developed commercially. In this 
arrester, the lead peroxide, which 
is the active element of the oxide 
film type of arrester, is utilized in 
the form of small pellets about one- 
eight of an inch in diameter, which 
are covered with litharge. This 
litharge coating acts like the var- 
nish film on the plate type of 
oxide film arrester and thus each 
pellet becomes a small oxide film 
cell. The pellets are put into a 
porcelain container and are con- 
nected to the line through a gap. 


Electrically Operated Flow 
eters 


A type of electrically operated 
flow meter with many new char- 
acteristics was developed for ac- 
curately measuring the total flow 
of steam, water, air, gas, oil, etc., 
through pipes and so furnishing 
information of great value in the 
economical management of any 
manufacturing industry or central 
station. It does not supersede 
the G-E mechanically operated 
flow meter, but is simply an addi- 
tion to existing types. 

Due to the electrical principle of 
operation the indicating, curve 
drawing and integrating instru- 
ments can be located at any dis- 
tance away from the pipe where 
the flow is being metered and the 
instruments can be either sepa- 
rated, grouped or duplicated. 


X-Ray Tubes 


A new tube having fifteen times 
the X-Ray energy of the average 
tube now in commercial use, was 
produced for therapeutic work. 

It is rated 250,000 volts, 50 
milli-amperes, and is provided with 
cooling coils which carry the cir- 
culating water direct to the back 
surface of the anode. It is the 
first high-voltage tube equipped 
with a cooling system of this type. 

The new tube has not yet been 
developed commercially but has 
been used experimentally for 
several months. The previous 


maximum size, rated 200,000 volts, 
8 milli-amperes, is now in com- 
mercial production. 


Photo Electric Cell 


An extremely sensitive photo 
electric cell was developed, con- 
sisting of a small bulb into which 
two electrodes are sealed. The 
inside walls of the bulb are coated 
with silver with the exception of 
a very small area which is kept 
clear for the passage of light. 

The action of light focused on 
the cell through the clear spot 
causes increasing electron discharge 
from cathode to anode with po- 
tentials as low as 50 volts. Due 
to the sensitivity of the cell very 
slight variations of light cause the 
current to change very rapidly. 
By using vacuum tube amplifiers 
the current from the cell can be 
increased to any value desired. 

This photo-electric cell has 
already been applied commercially 
in the mechanical sorting of cigars 
according to color. The process 
is as follows: The cigars are carried 
on a mechanical conveyor and at 
a certain point a beam of light 
strikes a cigar. The light reflected 
from the cigar falls on the eye of 
a photo-electric cell and since the 


cell current changes as the © zht 
intensity varies, the currer. rom 
the cell, through an ar” iifier, 


causes the mechanical gates to 
operate through which the cigars 
fall into boxes graded according 
to color. By means of this device 
it is possible to sort cigars much 
faster and more accurately than 
by hand or by any other method 
heretofore devised. 


Conductor Cable 


As the result of exhaustive 
research work, the manufacture of 
66,000-volt single-conductor cable 
was for the first time placed on a 
commercial basis. 

The cable produced was for the 
Cleveland Electric [luminating 
Company and can transmit up- 
wards of 33,000 kw. at 66,000 
volts. It is ‘slightly over three 
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Induction Furnaces 

The new type of induction 
furnace, which utilizes the force 
of electro-magnetic repulsion 
existing between transformer pri- 
mary and secondary windings, to 
cause a circulation of molten 
metal between the heating circuit 
and the melting pot, was operated 
only experimentally during 1922. 

Fifteen 75-kw., 1200-lb. induc- 
tion furnaces were placed in com- 
mercial operation for melting non- 
ferrous metals in 1923 and a 
number of additional units were 
under construction. 

A notable accomplishment of 
the repulsion-induction furnace was 
the successful melting of pure 
copper on a commercial besis. 

The largest horizontal ring type 
induction furnace in the United 
States was built for installation 
at the Allegheny Steel Company. 
It has a maximum capacity of 
six tons and in normal service will 
melt three tons every three hours, 


Industrial Heating 


The electric furnace was for 
the first time successfully used 
for bright annealing of copper wire. 

Another special furnace was de- 
veloped for annealing steel punch- 
ings used for field and armature 
laminations. It is built 6 ft. 
above the floor on a structural 
steel support, and the laminations 
are placed on a car which is 
rolled under the furnace and raised 
into the heating chamber on a 
hydraulic platform. Around the 
edge of the car is a sand seal 
which makes the furnace air tight 
when the car is in place. 


Transformers 


The recent tendency to con- 
centrate the transformation of 
electrical energy in units of in- 
creasing capacity was evidenced 
by the construction of a large 
number of transformers of record 
size. A notable event of the ycar 
was the placing in service of the 
220,000-volt units at Power House 
No. 8 of the Southern California 
Edison Company’s system from 
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which approximately 20,000 kw. 
was initially transmitted to Eagle 
Rock substation near Los Angeles. 

There were under construction 
two self-cooled, three-phase, 60- 
cycle units which will transform 
15,000-kv-a. as auto-transformers 
from 72,000 volts Y to 132,000 
volts Y with solidly grounded 
neutral. Both of these windings 
will have taps. They will also 
transform 15,000 kv-a. from either 





METERING OUTFIT (REMOVED FROM 
TANK) FOR 90,000-VOLT. SYSTEM OF 
PARIS-ORLEANS RAILWAY 


of the high-voltage windings to 
12,470 volts and simultaneous 
operation on all three windings is 
possible. These transformers are 
larger in physical dimensions and 
in kv-a. rating than any self- 
cooled transformers heretofore 
built, the largest previous rating 
being 12,000 kv-a. 

Seven 60-cycle 10,417-kv-a. 
single-phase, self-cooled auto-trans- 
formers of unusual construction 
were built for the Brooklyn Edison 
Company. They step up the 
generator voltage from 13,800 volts 
to 27,600 volts and have a normal 
rating of 10,417 kv.-a, but since 
they are auto-transformers of a 
one to two ratio, each will trans- 
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form a total of 20,834 kv-a. so 
that the total output of a bank 
of three units will be 62,502 kv-a. 
This is probably the largest amount 
of energy transformed by a single 
bank of self-cooled transformers. 

Themaximum capacity for single- 
phase, water-cooled transformers 
was increased by the construction 
of ten units, rated 22,000 kv-a., 
39,500 /68,500 /2300 volts, 25 cycles 
for the Niagara Falls Power Co. 

A three-phase air-blast trans- 
former exceeding all previous units 
in both capacity and physical 
dimensions, was built for the 
New York Edison Company. It 
is rated 17,100 kv-a., 11,800/2950 
volts, 25 cycles. 

There was further demonstration 
of the value of concentric circular 
windings for extra high-voltaye 
transformation. The marked 
advantages of this type over the 
oil interleaved (sandwich) type 
had been brought out in studies 
of impressed high-voltage trans- 
ients on commercial transformers, 
this work being carried on in the 
high-voltage laboratory of the Pitts- 
field Works. The unique equip- 
ment of this laboratory has placed 
high-voltage transformer design on 
a scientific basis heretofore unat- 
tainable and has made possible 
the absolute checking of calculated 
phenomena. 

An unusual arrangement of in- 
strument transformers was pro- 
vided for metering energy on the 
high-potential side of substations 
on the Paris-Orleans Railway. 
Four 60,000-volt transformers each 
have three current and two po- 
tential transformers while two 
90,000-volt units have three each 
of current and potential trans- 
formers mounted in a single tank 
with three high-voltage leads. 

The 90,000-volt arrangement is 
unique in that the three current 
transformers are located inside the 
porcelain bushings, whose headers 
also serve as oil conservators. 

The average unit size of self- 
cooled transformers continued to 
increase but due to specific con- 
ditions the average for all types 
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Among the more important of 
the new designs is a _ starting 
switch for three-phase motors, 
sizs up to 74% h.p., 440 and 
550 volts, which is of the positive 
quick-make and  quick-break 
tumbler type, totally enclosed with 
the operating handle on the front 
and a locking plate on the side so 
that it may be locked to prevent 
either the opening of the box, 
the closing of the switch, or both. 

An ingenious design of a mag- 
netic switch provided with a 
thermal overload relay was de- 
veloped to meet the demand for 
starters of compact construction 
and for mounting in the frames of 
machines. It is suitable for motors 
up to 10 h.p., 550 volts, 25 to 120 
cycles, and the units can easily 
be arranged on panels so as to 
insure complete control, at any 
point desired, of machines driven 
by two or more motors of either 
the same or different ratings. 


Motor Applications 


To meet the requirements of 
the Russian Government in regard 
to electrical equipment for oil well 
drilling, two totally enclosed in- 
duction motors were developed, 
tated 75 h.p. and 50 h.p., 750 
r.p.m., with a temperature rise 
of 45 deg. C. These motors are 
unique in that they are the largest 
totally enclosed, _ self-ventilated 
motors yet manufactured, previous 
designs in these sizes having em- 
ployed water as a cooling agent. 

The H. C. Frick Coke Company 
is installing a belt conveyor approx- 
imately five miles long for trans- 
porting coal from the mine work- 
ings to the shipping station. It 
consists of twenty sections, each 
driven by an induction motor. 
The motors vary in size from 50 to 
175 h.p. and are all of the wound 
rotor type. Solenoid brakes are 
provided for stopping and holding 
the conveyor belts when power is 
cut off from the motors and the 
control is so arranged that the 
motors start in sequence begin- 
ning at the delivery end. As 
each motor reaches full speed, it 


energizes the starting circuit of 
the next succeeding motor. If 
any motor stops, it automatically 
stops all the motors preceding it 
in the conveyor system but allows 
those following it to run and clear 
the belts of coal. 

Electrical equipment was pro- 
vided in 1923 for two direct- 
current coal tower hoists for the 
new Hudson Avenue Station of 
the Brooklyn Edison Company to 
give a hoisting rope speed of 
1460 ft. per min. and a lowering 
rope speed of 1680 ft. per min. on 
the 200-ft. lift and to give a 
guaranteed delivery of 250 tons 
per hour, using a 2.5 ton grab. 
The hoist motor is rated 625 h.p., 
is direct connected to the hoisting 
drums and takes its power from 
a 575-kw. motor-generator set 
mounted in the tower and driven 
by a 700-h.p., 2300-volt, 3-phase, 
60-cycle induction motor. 

A noteworthy installation of 
motor drive and control was made 
at the plant of the Public Ledger, 
Philadelphia, Pa. for operating a 
battery of new printing presses. 
This equipment in size, arrange- 
ment and construction details is 
unusual and represents a distinct 
advance over previous practice. 
An improved form of control is 
employed, embodying the new 
bent frame contactors and relays 
which were designed especially for 
this service together with a simpli- 
fied and improved form of pilot 
motor operating mechanism. 


Steel Mills 


There was added to the existing 
main roll drives, 300 h.p. and 
over, 44,100 h.p. (normal con- 
tinuous rating), bringing the total 
to 612,110 hp. The tendency 
towards the use of high-speed 
motors with reduction gears, which 
has been quite marked for the 
last few years, continued to gain 
headway and over 90 per cent of 
the new motors were for geared 
drive. 

One of the most important 
developments of the year was the 
building of alternating-current 


brush-shifting motors with shunt 
characteristics. "Two machines of 
this type, which gives adjustable 
speed without auxiliary apparatus, 
were under construction for the 
Halcomb Steel Company, Syracuse, 
New York, for driving merchant 
mills, and are rated 600/400 /200 
h.p., 321/214/107 r.p.m., 440 volt, 
25 cycle and 500/385/250 h.p., 
130/100/65 r.p.m. for the same 
power supply. There has long 
existed a need for an adjustable 
speed alternating-current motor 
that was simple and did not 
require a large amount of auxiliary 
equipment, and whose speed would 
be practically independent of its 
load. This machine is the first 
practical piece of apparatus to 
meet these requirements. 


Electric Welding 


The most important achieve- 
ment in arc welding was a radical 
improvement in the construction 
of the electrode. As the result of 
exhaustive research and experi- 
ment, a mechanical construction 
was developed which makes it 
easy to combine the desired weld- 
ing flux within the body of the 
electrode, thus securing all of 
the advantages whichcould be ob- 
tained with an externally coated 
electrode, without its disadvan- 
tages. 

The results of this research 
work were made available com- 
mercially by the development of 
new methods of manufacture, the 
ingredients of the fluxes being 
fused together in an electric fur- 
nace, finely ground and mixed 
with suitable solvents. Special 
machines were developed for apply- 
ing the sheath to the core while 
feeding in the exact amount of 
flux required to fill the interven- 
ing space. These machines have 
attachments for straightening and 
cutting the finished electrodes, 
where these are to be used for 
hand welding, while the finished 
electrode material for use with 
automatic welding machines is 
wound on reels in continuous 
lengths. 
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the relay has functioned to trip 
the particular circuit which it con- 
trols. The contacts are definitely 
geared to the shaft. The holding 
coil of these relays, therefore, does 
double duty in that it holds the 
contacts closed after they have 
once been closed in any cycle of 
operation and also operates the 
target. This relay can also be 
provided with under-voltage pro- 
tection. 


Waterwheel Generators 


The first of the two 65,000-kv-a. 
12,000-volt, 25-cycle, 
107-r.p.m. waterwheel 
generators for the 
Niagara Falls Power 
Company was com- 
pleted and shipped in 
sections to the power 
site for assembly. It 
is the largest machine 
of its type, both in 
capacity and physical 
dimensions, so far 
constructed. 

An unusual thrust 
bearing construction 
was provided for two 
8200-kv-a., 150-r.p.m. 
and two 15,000-kv-a., 
120-r.p.m., 6600-volt 
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Frequency Converters 


A frequency converter of ex- 
ceptional capacity and unusual 
characteristics was constructed for 
tying together the 25 and 60-cycle 
systems of the United Electric 
Light & Power and the New York 
Edison Companies. 

The induction type unit will 
supply 150,000 kv-a. to the 60- 
cycle system with a short circuit 
on the 60-cycle bus and with 
25-cycle bus voltage maintained. 
In the reverse direction, it will 
supply 191,000-kv-a. to the 25- 
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Industrial Motors 


The single-phase motor is an 
important factor in many in- 
dustrial applications but early 
designs had certain electrical and 
mechanical characteristics which 
tended to limit the field of its 
practical utility. A new type 
single-phase motor which operates 
on the squirrel cage induction 
principle was developed which 
eliminates entirely the short-cir- 
cuiting switches heretofore con- 
sidered essential and permits the 
simplest possible construction. 

A complete newline 
of 40-degree contin- 
uous duty riveted 
frame polyphase mo- 
tors in sizes up to 15 
h.p. wasdesigned with 
numerous improved 
electricalandmechan- 
ical characteristics as 
compared with pre- 
vious construction for 
this class of motor. 

During the year 
considerable work was 
done towards stand- 
ardizing the bores of 
small high speed 
motors used generally 
by the woodworking 


generators for the trade. Through the 
Phoenix Utility Com- efforts of several of 
pany for installation the electrical com- 
in Alexander, Idaho panies, most of the 
and Fond du Lac, tool manufacturers 
Minnesota. The are now using a 
upper bearing bracket definite bore for these 
which is ordinarily STATOR CASTINGS OF 65,000-KV-A. WATERWHEEL-DRIVEN GENERATOR  shaftless motors. Be- 
used to hold the ARRANGED ON TURNTABLE FOR MACHINE WORK fore this standard- 


suspension thrust 

bearing was omitted altogether 
in these machines and the bearing 
was located in the lower bracket 
between the rotor and the water- 
wheel, the lower bracket being 
strengthened for the exceptional 
service required of it. This arrange- 
ment permits ready access to the 
stator coils for inspection or re- 
placement as the rotors of the 
smaller machines or the stators 
of the larger ones can be lifted with 
an overhead crane by the removal 
of a few bolts. 
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cycle system with 60-cycle bus 
voltage maintained. The induction 
unit will be excited from the 25- 
cycle synchronous generator and 
the set is designed for unity power- 
factor, input and output in either 
direction at full load. 

The kilowatt capacity of the 
set is nearly three times that of the 
largest frequency converter pre- 
viously built, and marks a new 
epoch in the construction of hori- 
zontal-shaft alternating-current 
machines. 
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ization, there were a 
great many different bore dimen- 
sions for the same frame, which 
was decidedly objectionable from 
a manufacturing standpoint. 


Industrial Motor Coutrol 


A number of improvements were 
made in the apparatus designed 
for the control of industrial motors, 
which, despite the relatively small 
size of the individual controller, are 
of great economic value due to the 
vast extent of the field of present 
day industrial motor application. 
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tion of a new type of overhead was 
made. The outstanding character- 
istics were the ability of this over- 
head to collect without sparking 
as high as 4000 to 5000 amperes 
on a single pantograph at speeds 
of from 50 to 60 miles per hour 
with a normal pressure of panto- 
graph against the trolley wire of 
30 to 35 pounds. 

In order accurately and simul- 
taneously to record the vertical 
and transverse thrust or impact 
of locomotive wheels on rails, an 
interesting device, called the Otheo- 
graph, was developed. Numerous 
tests under a variety of conditions 
have already been made with 
both steam and electric loco- 
motives. 

This instrument shows by graphic 
records the effect of each separate 
wheel of a locomotive or car on 
each of the two rails. These 
otheograph ties may be installed 
in place of the regular ties, either 
singly or several grouped together 
on curves or on tangent track. 

The most effective aid to the 
rehabilitation of the electric rail- 
way system of the country was 
the remarkable progress in light 
weight car design. Some of these 
light weight installations such as 
the Cincinnati, Lawrenceburg & 
Aurora Street Railway, the 
Kentucky Traction & Terminal 
Company and others have been 
in service for a sufficient length of 
time to secure authentic operating 
data, which is most convincing. 
On the Cincinnati, Lawrenceburg 
& Aurora, for instance, savings 
over a period of 51% years aggre- 
gated more than $220,000. 


Automatic Railway Substations 


The automatic railway substa- 
tion continued to be popular with 
electric railways both in this country 
and abroad as was evidenced by 
a growing tendency to make elec- 
tric railway systems completely 
automatic by installing automatic 
control for all substation units. 

At the close of the year there 
were 70 railroad companies using 
G-E Automatic Substations with 
225 equipments aggregating more 


than 170,000 kw. in capacity either 
in service or under construction. 
Thirteen railway companies each 
operate automatic substations with 
capacities of 4000 kw. or above. 


Automatic Stations 


There were many indications 
that the automatic station had 
become an accepted factor in the 
electrical industry as actual in- 
stallations were more numerous 
than in preceding years, and many 
of the equipments built were of 
record capacity. Installations were 
also made in foreign countries for 
the first time. 

The development of water power 
sources received more attention 
than ever before because of the 
high cost of fuel and labor and 
the need of additional sources of 
power to meet the needs of elec- 
trical expansion. Before the advent 
of the automatic station it was 
usually uneconomical to develop 
the waterpower sites of small 
capacity because of operating costs, 
but these small sites are now 
coming rapidly’ into prominence, 
and automatic hydro-electric 
stations are operating or being 
installed in nearly every state in 
the Union. 

The largest single-unit auto- 
matic hydro-electric station in the 
world is being installed by the 
Adirondack Power & Light Cor- 
poration for their Sprite Creek 
Development near Little Falls, 
N. Y. It is rated 7500-kv-a., 
6000-volt, 3-phase, 60-cycle, the 
largest previous equipment of 
this type being of 5000 kv-a. cap- 
acity. 

The use of automatic substations 
in mining service was very de- 
cidedly increased and has fulfilled 
a real need in this particular field 
where trained operators are scarce, 
many comparatively small instal- 
lations are required to meet operat- 
ing conditions, and where the 
power output must be reliable. 

The increase in automatic sub- 
station installations created a cor- 
responding demand for centralized 
supervision in large power systems 
and two main classes of equipment 


were standardized for this service. 
The first class is called the selector 
type and is suitable for installa- 
tions in which few operations are 
required per station and where 
the stations cover a wide area. 
The second class is called the 
distributor type and is best suited 
for power systems where a large 
number of operations per station 
are required and the stations are 
within a radius of twenty miles. 


Switching Apparatus 


The developments in switching 

apparatus consisted largely in the 
improvement of existing designs 
rather.than in bringing out strictly 
new types of apparatus. Both 
horizontal and vertical isolated 
phase arrangements were worked 
out in detail for several important 
installations and the application 
of breakers to removable trucks 
was extended to include motor 
operated breakers with separating 
chambers. 
An example of unusual design, 
rendered necessary by the high 
cost of real estate, consists of an 
equipment of 28,000-volt, triple- 
pole, oil circuit breakers which, 
including the control and operating 
mechanism, occupy a space just 
five feet square, but rise to a 
height of 58% feet. 

They are intended for the 
Hudson Avenue Generating Station 
of the Brooklyn Edison Company. 
The departure from the regular 
arrangement is found in the loca- 
tion and the control, rather than 
in the breaker units themselves, 
for these are of standard tank type 
construction. They are placed one 
above the other, one phase to a 
floor, with the operating mech- 
anism on the fourth floor. 


Relays 


A new type of hinged armature 
relay was designed to function as 
a direct-current auxiliary relay 
and is of simple construction and 
very reliable in operation. 

A new type of induction over- 
load relay has as an outstanding 
feature a target which is “built 
n”’ the relay and indicates when 
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headers supplying other turbines 
at from 250 to 350 pounds. These 
machines are an entirely new 
departure and involve special 
boiler equipment. The turbines, 
however, are simple in design and 
present no obstacles to the ultimate 
success of the system adopted. 


Supercharger 


A new turbine supercharger for 
airplanes was designed and built 
specifically for extreme altitude 
operation. It is rated to feed sea 
level atmospheric pressure to the 
engine at a height of 
35,000 feet, or about 
twice the rating of 
the one used in the 
previous American 
altituderecord flight. 

The supercharger 
consists of a turbine 
compressor mounted 
just back of the pro- 
peller blades of the 
plane on the front 
end of the Liberty 
motor and is oper- 
ated from the red hot 
exhaust gases from 
the airplane motor, 
which ordinarily go 
to waste. It weighs 
about 140 pounds 
which might be con- 
sidered a handicap 
in altitude flying but 
for the fact that at 
35,000 feet its operation will in- 
crease the power of the Liberty 
motor by at least 280 horsepower 
or about two horsepower for each 
additional pound carried. 


Electric Propulsion 

Diesel-electric propelling equip- 
ments were adopted for two ships 
of a new type, built for refrigerat- 
ing cargo service on the Great 
Lakes and New York State Canal 
System and for coastwise trade to 
the West Indies during the winter. 
The first of these ships, the Twin 
Ports, 258 ft. overall and 42 ft. 
beam with a full load draft of 13 ft. 
and a cargo capacity of 2600 tons, 
started commercial operation in 
September. 
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The electrical equipment com- 
prises two 250-kw., 230-volt, 260- 
r.p.m. direct-current generators 
direct driven by two Diesel engines 
and two 250-h.p. motors direct 
connected to twin propeller shafts 
which give a speed of 13 miles 
per hour at full motor load. 

Seven electrically propelled ferry- 
boats now in service after success- 
ful trials are showing excellent 
operating economies. One of these 
boats, the Golden West, running 
between San Francisco and Sausa- 
lito, which is rated as an 80 auto- 





120-TON PASSENGER LOCOMOTIVE FOR PARIS-ORLEANS RAILWAY. THE 
HIGHEST-SPEED ELECTRIC LOCOMOTIVE, BUILT JOINTLY BY THE GEN- 


mobile boat and has Diesel-elec- 
tric equipment, required 0.95 bbl. 
of fuel oil per running hour in 
comparison with a steam engine 
driven boat rated at 60 automobile 
capacity, on the same route and 
at the same speed, which con- 
sumed 3.35 bbl. per hour. 

At the close of the year there 
were G-E electric propelling equip- 
ments completed or under con- 
struction for 14 ships, making the 
aggregate rating of this class of 
machinery, from 1908 to date, 
more than 550,000 shaft h.p. for 
45 ships. 


Electric Railways 


As in the preceding year the 
more important additions to main 
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lineelectrification occurredin foreign 
countries and it is noteworthy 
that in a majority of cases the 
3000-volt direct-current system was 
adopted. 

Progress included the initial 
operation of 3000-volt equipment 
on the Spanish Northern Railway 
in Spain, six locomotives having 
been made ready for service during 
the latter part of the year. Two 
substations were also completed 
for supplying 3000 volts direct 
current for the operation of this line. 

Ten 150-ton, 3000-volt loco- 
motives for the Mex- 
ican Railway Com- 
pany, Ltd., were 
completedand tested 
together with sub- 
station equipment 
which will be ready 
for operation by the 
time the first loco- 
motives are placed 
in service. 

In connection 
with the extensive 
electrification pro- 
gram being put 
through by the Jap- 
anese Imperial Gov- 
ernment Railways, 
two locomotives 
weighing 66 tons 
each were placed in 
service. 

Rapid progress 
was made in the 
manufacture of equipment for the 
Paris-Orleans Railways in France. 
The 120-ton, 1500-volt high-speed 
passenger locomotive was com- 
pleted and tested and gave every 
indication of exceeding without 
difficulty all of the requirements 
for which it was designed. Speeds 
of more than 81 miles an hour, for 
which this locomotive was 
guaranteed, were made, and its 
riding qualities at high speeds 
surpass those of any electric loco- 
motive ever built. 

An event of considerable interest 
and importance to engineers con- 
nected with heavy steam road 
electrification was a series of tests 
of high-speed current collection 
during which a public demonstra- 
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industry the year 1923 was 

characterized by a record vol- 
ume of production in practically all 
classes of apparatus, exceeding in 
many cases the maxima of war-time 
output. The demand for electrical 
apparatus showed seasonal irregu- 
larities but manufacture proceeded 
almost uniformly at a high rate. 

High-pressure production is not 
usually conducive to _ radical 
changes in design, and a con- 
siderable proportion of the im- 
provements made were along con- 
ventional lines. There were, how- 
ever, a number of distinctly new 
developments which represented 
advances in the art, some of which 
were fully commercialized while 
others were still being tested experi- 
mentally at the close of the year. 

The recent tendency toward 
increased unit capacity continued 
in evidence. The 62,500-kv-a. 
turbine-generator, the first of the 
two  65,000-kv-a. waterwheel 
generators, and a synchronous con- 
verter of record size were com- 
pleted while various types of 
transformers exceeded the record 
unit ratings of previous years. 

In transportation, electric pro- 
pulsion was for the first time 
applied to large cargo craft for 
canal service and improvements 
were made in auxiliary ship equip- 
ment. The more important railway 
developments occurred in foreign 
countries as in the preceding year 
and the high-voltage direct-current 
system was utilized to a large 
extent for main line steam railway 
electrification. In street railway 
service there was a further adop- 
tion of the economical light-weight 
double-truck car. 

The use of automatic stations 
was extended to new industrial 
fields and initial foreign instal- 
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lations were made. Few radical 
changes occurred in either the 
design or construction, but the 
number instailed and their unit 
capacity were greatly increased. 

For radio service new tubes were 
developed of both higher and 
lower power than any previously 
produced and all sizes were im- 
proved in efficiency by the use of 
a new filament which gives high 
electron emission with low current 
consumption. Interesting and 
potentially important experiments 
were carried on with vacuum 
tubes for purposes other than 
communication, and carrier current 
telephone systems of increased 
range and power were used suc- 
cessfully on several power lines. 

Investigations in high-potential 
phenomena were continued with 
the lightning generator, high-volt- 
age direct-current testing sets and 
X-ray tubes of great power were 
developed, the photo-electric cell 
was practically applied in the 
operation of a commercial machine 
and a complete new line of elec- 
trically operated flow meters was 
standardized. 

Higher efficiencies were achieved 
in the design of several types of 
industrial motors as compared 
with previous practice, and cor- 
responding advances were made in 
the control apparatus to be used 
with them. ‘The vast number of 
motor applications in modern in- 
dustrial plants renders every detail 
improvement secured in the opera- 
tion of individual motors of great 
potential economic value when 
considered in the aggregate. 


Turbines 
Developments during the year 
on large turbines consisted of 
refinement in mechanical details 
without radical changes in the 


construction. The outstanding 


‘features were the production of 


turbines for high steam conditions 
and the production of turbines 
in unprecedented volume. 

Shipments for 1923, exclusive 
of turbines for mechanical drive 
and ship propulsion, had a total 
capacity of approximately 1,660,- 
000 kw. This was an increase of 
85 per cent over the average for 
the preceding five years and an 
increase of 32 per cent over the 
maximum war time production 
in 1917. 

The first of the 35,000-kw. 
turbines designed for 550 pounds 
pressure and 750 deg. F. total 
steam temperature was completed 
and shipped while four of the 
same capacity and one 60,000-kw. 
compound unit to operate under 
similar steam conditions were under 
construction. It is confidently 
expected that the installation of 
these units will result in a sub- 
stantial reduction in operating 
costs aS compared with previous 
practice. 

The solution of the problem 
of lower operating costs is being 
approached in two other ways. 
The first commercial equipment, 
which includes a mercury boiler 
and turbine exhausting into a 
condenser boiler which in turn 
generates steam for an existing 
steam turbine station was put 
in service in the fall of 1923. The 
results which have been obtained 
confirm experimental tests and 
there is every reason to believe 
that this development will be of 
great value in reconstructing many 
existing stations. 

In addition to this there were 
under construction one 2600-kw. 
and one 4000-kw. turbine designed 
for a steam pressure of 1000 to 
1200 pounds and to exhaust into 
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The Index— 
What It’s For 


OR forty-one years the ELECTRICAL 

WORLD has published an index. It 
comes out twice a year, being thus 
available for the half-yearly bound 
volume. Although this is a perfectly 
natural and perfunctory part of publi- 
cation, there is nevertheless a very prac- 
tical value to the index that should 
appeal to every reader. 


It is inevitable in the rush of modern 
living that few men should be able to 
accomplish all the reading they desire 
and plan to do. No matter how ear- 
nestly one may strive to absorb the news 
and writing of his industry, many 
pertinent and appealing articles must 
be laid aside for later attention. Too 
often they become buried. They are 
not dead, however, though without an 
index they would be. With an index 
they remain alive, ready for resur- 
rection, accessible whenever time comes 
for extra reading. The index lists all 
this invaluable information and expe- 
rience in good order for reference. 


Study the index appearing in this 
issue, which, as usual, is furnished to 
every reader. Bound in the last num- 
ber of the volume, it is as convenient 
for use with back issues stacked on the 
shelf as with bound volumes. The 
more it is used, the more its value will 
become apparent. 


Advertising -Index—Alphabetical, 82; Classified, 76, 78, 80; Directory of Engineers, 36, 37; Searchlight, 38-47 








ELECTRICAL WORLD 





Foamite equipment safeguards the plant of the Consolidated Gas, Electric Light & Power Co. of Baltimore 
against fire of any kind. Note the Foamite 40-gallon engine on wheels, in left center above. 


It protects their service 
as well as their plant 


Because Foamite equipment instantly smothers 
any fire before it can spread 


NCONTROLLED fire! It may hold 

up power plant service for hours— 
days. It costs theelectricalindustry millions 
every year. 


How do these fires gain headway? 


Not because engineers fail to safeguard 
against electrical fires. But because they 
overlook other serious hazards like oil, 
gasoline, grease and paint. 


These quick-burning substances can not 
be put out with floods of water or liquid 
chemicals. They must be smothered out. 
The air must be cut off. 


That is why more and more power plants 
are installing Foamite Protection. No fire 
can live an instant under the blanket of 
Firefoam thrown out by Foamite equip- 
ment. Firefoam coats and clings to any 
burning object—floats on any liquid— 
defies fierce heat and drafts—completely 
stifles the fire at the very start. 


Hundreds of plants large and small in 
every industry have this sure protection 


today. It is saving property and life every- 
where. It offers you the most certain 
security against fire damage ever known. 


You can get Foamite equipment in a 
form suitable for any type or size of fire 
risk. A Foamite hand extinguisher will 
instantly kill an incipient fire of any kind. 
The Foamite engine on wheels quickly 
puts out larger blazes. Or you can safe- 
guard your plant with a complete Foamite 
System installation. 

* * * 

Our fire protection specialists at 300 convenient 
centers are ready to prescribe the type of Foamite 
equipment best adapted to your particular fire 
risks. They can also supply the Fire- Gun, highest 
development of the carbon-tetrachloride method 
of extinguishing fire in live electrical equipment of 
high voltage. 


Write for free illustrated literature describing 
Foamite-Childs fire protection in detail. 


FOAMITE-CHILDS CORPORATION 
Fire Protection Engineers and Manufacturers 
112 Turner St., Utica, N. Y. 


Canadian Address: Foamite-Chilas of Canada, Ltd., 
Toronto, Ont. 


Foamite-Childs Protection 
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Short Story of a Big Achievement = 


HE story of a machine which saves money. 

For all plants—small, medium, and large. A 
simple machine. A reliable machine. An effi- 
cient machine. One which reduces operating and 
production worries. 


SIMPLICIT Y— the true test of a designer’s 


ability. A machine that is simple is also easy 

[ to operate. Experienced labor is not required. 
There are no complicated mechanisms. _Interrup- 
tioms in production schedules are avoided. 


(Continued in the next issue.) 


INGERSOLL~RAND COMPANY-11 BROADWAY. NEW YORK CITY. 
Offices in au principal domestic and foreign cities. 


ersoll-Rand 
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BUS SUPPORTS 
FOR EVERY SERVICE 
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Diameter Diameter Diameter Diameter 
~ 334 inches 434 inches 6 inches 614 imches 


ADVERTISING MADE HIM FORGET 


EW days ago a well known public utility S a gentle reminder to others who may, also, 
A engineer was at our factory inspecting some A have forgotten, we illustrate above just a 
132,000 volt equipment being built for his few of our indoor bus supports for standard 
company. He seemed surprised at our large heavy and extra heavy duty. 
volume of bus support business—in fact, had the 


impression that we did not particularly care for FE have thousands of indoor supports, 


switches, and other combinations—so if you, 
also, have been too much influenced by our out- 
door equipment advertising—give us an oppor- 
tunity to quote on your requirements—we can 
give you Unit Type throughout. Our opportunity 
will be yours. 


this class of business. 


HIS was somewhat of a shock to us, so we 
asked him point blank where he got such an 
idea. It developed he is a close reader of Elec- 
trical World advertising and the large amount 
of space we devote to outdoor equipment had We know our Bulletins will interest you. Why 
created this impression. not send for them—today ? : 


DELTA-STAR ELECTRIC CO., 2400 Block, Fulton Street, Chicago, IIl. 


Manufacturers of High Tension Equipment 


Sess Eze BL vss aze 
Ormusa ze (mesa 20 WY mved ze WY mesa ze 


Birmingham, Ala.,827-830 Brown-Marx Bldg. Minneapolis, Minn., 940 Security Bidg. Seattle, Wash., Hoge Bldg. 

Boston, Mass., 294 Washington St. New York, N. Y., 25 Broad St. Toronto, Ont., 213-219 Sterling Road 
Buffalo, N. Y.,595 Ellicott Square Orlando, Fla., Cornell-Mathews Co. A/S Kraftoverforing, Kristiania 
Charleston, W. Va., The Eng’g Service Co. Philadelphia, Pa., 1333 Real Estate Trust Allenwest,S. A., Ltd., City House, 
Columbus, Ohio, 600 Joyce Realty Bldg. Pittsburgh, Pa., 934 Union Trust Bldg. Johannesburg, So. Africa 

Detroit, Mich., 708 Ford Bldg. Rochester, N. ¥ » 119 Main St., KE. Berthon & Touzot, 40 Rue d’Aguisseau, 
Indianapolis, 518 Trac. Term. Bldg. San Francisco, Calif., 193 Second St. Boulogne-sur-Seine, France 

Kansas City, Mo., 301-2 Dwight Bldg. Syracuse, N. Y., City Bank Bldg. Carrick, Wedderspoon, Ltd., 

Knoxville, Tenn.. Holston Nat’! Bank Bldg. = St. Louis, Mo., Railway Exchange Christchurch, New Zealand 

Los Angels, Calif., 212 I. W. Hellman Bldg. Salt Lake, Utah, 313 Dooly Bldg. Allied Engineering, Ltd., 


Sidney, Australia 


DELTA-STAR 


The Standard of Comparison 
UNIT TYPE INTERCHANGEABLE PARTS (Zs) 
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Open ——e 
Closed 





Heavy Duty Quick Acting 
Air Break Switch 


Quick Opening Adjustable Contacts 

Quick Closing Contracts Ground to Fit 
Built to be Slammed Closed All Blades Make Full Stroke 
Self Aligning Very Rugged 


All Brass and Bronze Parts 


T. F. JOHNSON, JR. susnaGa 


istributors—The Memco Engineering & Mfg. Co., 381 Hamilton St., Long Island City, N. Y. Harry G. Holabird, 451 East 3rd St., 


Los Angeles, Calif. J. H. Albrecht Co.,711 Empire Building, Pittsburgh, Pa. 


To T. F. JOHNSON, Jr., 


P. O. Box 359, Atlanta, Georgia 


ase send full details and prices on the Johnson Heavy Duty Quick Acting Air Break Switch. 
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A station is no better 
than its equipment 

















The units that make up a station are like links in a chain. One ‘*Three E’’ Equipment is 
weak link cannot hold up with the other strong ones. It gives way ‘*made for the user’s best 
under strain. We make the equipment that makes the station of advantage’”’” and with 
greatest service worth. It’s the individual durability of each that thought a foremost 
piece of ““Three E’’ Equipment, the simple yet effective structure, consideration, we de- 
and our comprehensive designing ability, that together makes a velop our equipment to 
station worthy of your investment and insures that investment. be of greatest ‘‘Service 
That a station can be of greatest service worth with “Three E” Value.”’ 

Equipment should be of primary importance to you—building a ‘Service Value’’ — Low 
station is merely a secondary consideration. cost per year of service. 


Electrical Engineers Equipment Co. 


General Offices: 710 W. Madison St., Chicago, Ill. 
Sales Offices in all principal cities 
Eastern Offices: 21 Park Row, N. Y. 
Canadian Representative: 
Northern Electric Compan, 


“THREE - 








Let us send you our 
monthly bulleti! 
also announcemen 
from time to time, «'! 


HiGH QUALITY Lcpacet wr 
oday. 


LINE AND STATION EQUIPMENT E 
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Get All The Champion Facts 


Before Buying Equipment 


Before committing yourself 
on high tension equipment it 
will be to your best interest 
to familiarize yourself with 
Champion service. 


Designers of Champion in- 
door and outdoor switches, 
bus supports and choke coils 
have perfected very definite 
improvements over prevail- 
ing practices. 


Not the least of these is a 
very consistent principle of 
interchangeability running 
through the entire Champion 
line which gives you a decided 
advantage in uninterrupted 
service and cuts out the 


expense of stocking extra 
equipment. 


There are also superiorities 
in material and workmanship 
effecting continuity, relia- 
bility and general efficiency, 
especially where duties are 
extra heavy. 


Our only suggestion is that 
you give us an opportunity 
to inform you specifically on 
these Champion character- 
istics and permit us to present 
facts and figures covering 
your individual requirements. 


Then we are quite content to 
leave decision to you. 


THE CHAMPION SWITCH COMPANY 
550 ABBOTT ROAD 
Post Office Box 816—Buffalo, N.Y. 


A representative set of blue prints, covering 
Champion indoor and outdoor switches 
and bus supports will be sent on request. 


Ihe CHAMPION SWITCH 


COMPANY 
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The S&C Fuse consists of a fusible element 
held in tension by a spiral spring within a 
glass tube, which is filled with a non-in- 
flammable liquid of extremely high di- 
electric strength. 


The extremely Rapid and Posi- 
tive Action of the S&C Fuse 
on short circuit provides a 
selective feature on 
branch circuits which 
positively clears the 

line. before the 

main line fuse 

or oil circuit 

breaker has 

time to 

oper- 

ate. 


400 Ampere 
25,000-Volt 
S&C Fuse 


about one-half size) 


There is no substitute 


for the S&C Fuse 


New York 


Boston 


Philadelphia 


4435 RAVENSWOOD AVENUE 


Buffalo 
Pittsburgh 
Cleveland 


Birmingham 
St. Louis 


Kansas City 
Omaha 
Youngstown Dallas 


Trade Name and Patents 
The correct Trade Name is 


“S&C Fuse” 


but it has been referred to and de- 
scribed as ‘‘Carbon Tetrachloride,”’ 
‘“Tetrachloride,”’ “‘Pyrene,” and 
‘‘Chemical’’ Fuse. The Manufacture, 
Sale and Use is controlled by United 
States and Foreign Patents, granted 
and pending. The S&C Fuse is 
manufactured in the United States 
only by 


Schweitzer & Conrad, Inc. 
Chicago 


Send for the Whole Story 
BULLETIN 200 
Ready for Distribution 


CONRAD. INC 


CHICAGO, ILLINOIS USA. 
Los Angeles 


San Francisco 


Toronto 
Montreal 


Vancouver Winnipeg 
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Locke Porcelain Does Not Leak. 


The resistance to leakage cf Locke Insulators is due to the com- 

position of the porcelain. Locke Porcelain will not absorb moisture, 

_— and, therefore, it is impossible for current to leak through it. The 

aaah non-absorbent quality of Locke Porcelain is not dependent upon the 

yo’ surface glaze. The glaze is put on to give the insulator a smooth 
surface and thereby prevent dust and dirt from collecting on it. 


LOCKE INSULATOR CORPORATION 
Baltimore, Md., and Victor, N. Y. 


PORCELAIN 
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Western Light, Durable and Strong Northern 
Red Cedar Plain or Treated Poles White Cedar 


wef LLL 
jy 








7 - The machines used to perforate National Poles are the 
most efficient in use. Pole elevations and depressions 
receive proper incisions, correctly spaced without 


injury to the wood fibre. The resultant deep uniform 
penetration (note borings at left taken from treated 
National Poles) in the sapwood completely protects 
the heartwood. This is the reason National Treated 
Poles are long-life poles. 


NATIONAL 
OLE COMPANY 


Escanaba, Michigan 


Western Electric Company 


Distributors: 











Offices in 47 principal cities 











JUNE 28, 1924 ELECTRICAL WORLD 13 


This Trailer puts 
you ahead 


The Western Electric Cable Reel 
Trailer makes possible these econ- 
omies. 


—Saves unloading 

—Saves jacking up and truing up 
—Saves truck capacity 

—Saves personal haza-d 

—Saves the cable 


Look into the advantages of this man- 
power saving device. For full partic- 
ulars write our nearest Distributing 
House or the Western Electric Com- 
pany. 100 East 42nd St., New York 
City. 






; 3 fp Ready to pull under- 
6 Be ground or aerial con- 


struction. 


Western Electric 


OFFICES IN FORTY-EIGHT PRINCIPAL CITIES 
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Inert 
Gas Filled 
Space 


Oil Level 


Breathing 
Regulator 
Compartment 






Compartment 
Containing the 
Deoxidizing and 
Dehydrating 
Chemicals 





Relief 
Device 






Pipe Connection 
to Tank 


ee 
Detail of 
Breathing Regulator 


and Inertaire 


Compound Container ‘ 
debits er 


Fig. 1—Details of Inertaire Transformer Equipment. 


The Inertaire Transformer 
The latest development in transformer design 


Sludging of transformer oil—due almost entirely to oxidation — is effectively 
prevented in the Inertaire Transformer. There are consequently no hot spots, 
and the oil and coils last longer. This is accomplished by a layer of nitrogeh 
above the oil level. 


Ordinary shocks, caused by high power arcs, are absorbed by the nitrogen 
cushion; and more extreme pressures are relieved by the rupture of a pro- 
tective diaphragm. Secondary explosions cannot occur because gas formations 
cannot ignite in nitrogen. Moisture cannot enter to reduce the dielectric 
strength of the oil and the oil itself does not deteriorate. 


Increased transformer life, and a positive assurance against explosions, is to be 
had with the Westinghouse Inertaire Transformer—the latest development in 
transformer design. 


Refer to our district office for leaflet 20182. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of the 
United States and Foreign Countries 


Westinghouse 
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A Complete Line Of ValveType Arresters 









Ie 


w) 






2500 Volt 
LV Arrester 







7500 Volt 
LV Arrester 








A 25,000 Volt, 3-Phase, Outdoor 
SV Autovalve Station Arrester 


The “‘Autovalve” is the first arrester operating on the 
“Valve Principle’ to cover the entire alternating-cur- 
rent field. There are no liquids to freeze, no chemicals 
to deteriorate, and no film to change. It operates like 
a simple spark gap, in the form of a “glow discharge’ 
across an air gap. 





15,000 Volt 
LV Arrester 





The SV is a station arrester for The LV is a Jine arrester and is 
the protection of generating now available for 2,500 to 
stations and substations. 37,000 volts. 





The small-space factor and mechanical advantages are 
important features in the popularity of this line of 
arresters. 


25.000 Volt 
LV Arrester 


Leaflet 20013-A describes the Line Arresters. 
Leaflet 20149 describes the Station Arresters. 


32%'— 


Westinghouse Electric and Manufacturing Company 


East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of the United: States and 
Foreign Countries 





37,000 Volt 
LV Arrester 


Westinghouse 
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Westinghouse 
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Melting Pots 


Assure 100% Control 


Electrically -heated melting pots are establishing new 
standards everywhere. They overcome the worst fault of 
the gas-heated pot—the impossibility of maintaining uniform 
pouring temperatures. 





Westinghouse Melt- 
ing Pots are made in 


150 Ib. and 750 Ib. metal With the advent of the Westinghouse Melting Pot has 
ee come the exact, automatic temperature control so necessary 
hen. Temp antien 0 today. Tests have shown how important a factor this is. 
minimum of floor space. Actual factory practice has demonstrated how effectively 


Thick insulation assures 
low-cost operation and 
a cool working pot. 


quality is kept up and how costs are kept down by having 
pouring temperatures right at all times. 

This applies to solder, babbitt, lead, zinc and other soft 
metals and alloys. Particularly is this true of lead-base 
babbitt, the quality of which can be kept so uniformly high, 
that in many places its use is replacing that of the much 
more expensive tin-base babbitt. 

You’ll find that Westinghouse Melting Pots quickly pay 
for themselves. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO 
EAST PITTSBURGH, PA. 


Sales Offices in All Principal Cities of the 
United States and Foreign Countries 


















Westinghouse Melting Pots 
Pay for Themselves 


Westinghouse Melting Pots usually pay for 
themselves through economies they introduce. 
They improve quality, reduce wastage, reduce 
labor charges—all the result of maintaining correct 
pouring temperatures with the aid of Westing- 
house automatic control apparatus. 

Whether for motor bearings or for other industrial 
purposes, metals heated in Westinghouse Melting 
Pots assure longer service, more continuous pro- 
duction, and greater profits. 


Write for Leaflet 1868 
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More Effective Lighting 


With Sol-Lux, your installation costs are low- 
ered. The drop canopy, an exclusive Sol-Lux 
feature, enables your electrician to hang morte 


quickly the luminaire, thus saving time and 
expense. 


Sol-Lux illumination. means more effective light- 


ing for your buildings at the ordinary cost of 
current. 


Your maintenance costs are cut; cleaning Sol- 
Lux is merely wiping the outside of the globe— 
the inside is practically dustproof—and re-lamp- 
ing without removing the globe saves time and 
decreases breakage. 


Add to these advantages the fact that Sol-Lux 
can be readily adapted to meet every possible 
interior lighting need and you know why your 
buildings should have Sol-Lux illumination. 


To learn more about Sol-Lux, ask the nearest 
Westinghouse office, today. 


Westinghouse Electric & Manufacturing Company 
George Cutter Works South Bend, Indiana 
Sales Offices in All Principal Cities of the 
United States and Foreign Countries 


.| Westinghouse | 
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It pays the lighting company to sell 


the city better street lighting 


HE public forms its opin- 
ion of the service rendered 
by the Central Station 


very largely from the street 
lighting which the Central 
Station gives the public. 


There is illustrated above the 
“Before and After’ effect in 
the street lighting of East 
Cleveland. The great improve- 
ment made in this installation 
as evidenced in the photographs 


was accomplished by the use of 
Holophane street lighting re- 
fractors. Picture for yourself 
the favorable influence this 
change exerted on public 
opinion. 


Holophane prismatic street 
lighting refractors are recog- 
nized everywhere as the most 
efficient means for obtaining 
effective street illumination. At 
the right is illustrated one of 
our many types of refractors. 


HOLOPHANE GLASS COMPANY 


340 Madison Avenue, N. Y. C. 


W orks—Newark, Ohio 


In Canada—146 King Street, W., Toronto 


HOLOPHANE 


DIRECTS LIGHT SCIENTIFICALLY 





Holophane Dome 
Refractor with 
General Electric 
pendant fixture 
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This is the fourteenth 
of a series of talks on 
Duncan meters, and 
emphasizes the fact that 


DUNCAN design reduces meter 
maintenance to its simplest elements 


Illustrated above is the entire equipment required by the 
meter maintenance man in doing all the work necessary to 
keep Duncan meters in excellent working condition (short 
of sending them back to the factory for calibration or major 
repairs). Any adjustment light or heavy load phase or 
power factor, as well as the complete dismounting of the 
grid or removing of any of the coils, can be done with an 
ordinary screwdriver. (C) 


When the jewel post is taken out for inspection or cleaning, 
every two or three years, the pivot, being very inexpensive, 
is usually replaced. The old pivot is easily withdrawn and 
the new one inserted by means of the pivot puller (B). 


We have always advocated careful cleaning of the bearings 
and for this we provide clean, dry corn pith (A). Its use 
facilitates also the removal of dust from gear teeth and 
similar places of small clearance. 


Duncan oil (E) is a pure mineral oil highly refined and 
chemically stable. Its freezing point is about 25 deg. F. 
below zero and its viscosity curve is relatively flat. It does 
not become rancid and retains its protective powers for 
long periods of time. It is especially valuable in the lower 
jewel bearing of watthour meters, where it tends to prevent 
rusting of the steel pivot and thus greatly prolongs the life 
of the jewel. 


The separable potential electro-magnet coils (D) make 
possible replacements of burned coils (usually only one is 
affected) at the moderate cost of thirty cents. 


Making maintenance easy insures its being done. The 
small outft shown is indicative of the small amount of 
maintenance required by Duncan meters, which is eloquent 
of the lasting qualities of Duncan engineering and con- 
struction. 
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COPPER PRODUCTS 


Round Bare Wire 

Bare Strand 

Trolley Wire—Round and Shaped 
Flat and Square Bare Wire 
Tinned Wire and Strand 
Weatherproof Wire and Strand 





BRASS AND BRONZE Slow-burning Wire and Strand 
PRODUCTS Bus Bars 
Copper in Rolls 
Brass and Bronze Sheets Rolled Rods 
Brass and Bronze Round Wire Drawn Rods—Round, Square and 
Brass and Bronze Flat and Square Wire Rectangular 


z= WARRIOR-BRAND> 
Weatherproo ire 
Mills, a N. J. 


) Te ee 
AMERICAN COPPER PRODUCTS 


CORPORATION 
255 BROADWAY NEWYORK. 
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RICE per pound! Forget it! Replacement costs are what 
count. High grade weatherproof outlasts cheaper wire by years of 
service. F orget price and show me quality if you want our business!” 





Purchasing executives may not talk that way ; but if they are men 
of vision—real economists—they ¢hink that way. 


The proof of it is that the big utility corporations are becoming 
more and more insistent upon quality in weatherproof wire. Con- 
siderations of price are being relegated to a secondary place. 


Price per pound is important of course. 
But it is the price of service life that thinking men figure on. 


Long service life—that which only the finest materials and work- 
manship can produce — ¢haé, in weatherproof wire, is not only the 
test of real quality but of real economy as well. 


In the manufacture of our Warrior Brand weatherproof wire our 
dominating thought is, and has always been, to make wire which 
will be noted for it’s long service life—a wire which need not be 
replaced for at least a score of years to come. 


me \WV.ARRIOR-BRAND> 
Mills, ad N. J. 


3 AMERICAN COPPER PRODUCTS 


CORPORATION 
253 BROADWAY NEWYORK 
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The Spinning Frames on which are made Shield Brand Pure Linen 
Armature Twines—every fibre guaranteed genuine Irish Flax. 


“Linen” is not descriptive of twine quality because some “linen” twines are weaker 
than good cotton. A slender pure linen thread has the same strength but greater 


yardage per pound than a cheaper twine of larger size. Barbour’s Irish Flax 
makes the strongest twine—it may cost a little more per pound but cn the basis of 
strength and length it is cheaper. 






ee 


Cable Laid Cotton Armature ‘Twines are used principally to cover 
leads because their bulk quickly fills a given space and their thickness 


. . » * Twines 
prevents overlapping of successive turns. Whether cotton or linen, SERRE hora. co 
Shield Brand Twines possess the ultimate in quality. ——— 
Comparative Cost of Cotton and Linen Twines j avian oo 
Each Approx. 40 Ibs. Tensile Strength vs Seem se 
No. 21 Cable Laid Cotton, .063 in. diam., 900 ft. per lb. Se 
$.90 per lb., or 10 ft. for Ic. ' mam mnt mane 
6 ply Ordinary “Linen,” .025 in. diam., 4,000 ft. per Ib. (eaten 
$2.50 per lb., or 16 ft. for lc. —_—_—_ —- 
{ BLACK SPECIAL Tie a one 
3 ply Shield Brand, .017 in. diam., 6700 ft. per Ib. eee 


$3.25 per lb., or 20 ft. for 1c. 


Send for sample card. ieee 
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MITCHELL-RAND MEG. CO., 220°." « = 
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Dudlo Products 


are greatly emphasized by a 
back¢éround of unusual 
institutional achievement 


In the Dudlo plants have been developed wonder- 
ful improvements in manufacturing processes. The 
result of these advances in engineering achieve- 
ment has been along the lines of quality products 
and standard quantity production. An institution 
has grown, winning a place of greatest importance 
in the Electrical Industry. A vast amount of anti- 
cipatory work was necessary to maintain a high 
standard of quality and to meet the requirements 
of every demand. Here is a complete manufactur- 
ing process, beginning with the copper rod, and 
making magnet wire and windings available for 
all commercial requirements. 




















A correct product to strict specifications is assured. 
Rigid inspection is unfailingly maintained. We 
invite any manufacturer having a magnet wire or 
coil problem to take advantage of our engineering 
service for which there is no obligation. 
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DUDLO Bare and Tinned Copper Wiro, Enameled, 


Cotton, Silk, Cotton Enameled, Silk 
PRODUCTS Enameled, Magnet Wire. 


Coil Windings for Ignition, Radio, Meter, Telephone, Trans- 
formers, X-Ray, Violet-Ray, Magnets and all electrical 










purposes. 








Dudlo Manufacturing Corporation 
Fort Wayne, Indiana 
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and Winding’ 
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In a bleaching vat 
for 10 hours— 


Unretouched photo- 
graph of the piece of 
Tirex that proved so 
good that it was put 
back in service after 
10 hours in a bleach- 


ing vat. 


At a prominent New England bleachery a piece of 
TIREX Portable Cord and the lamp to which it 
was attached became lost in a kier of cloth and was 
boiled at 15 lbs. pressure for ten hours in a dilute 
alkaline solution. The liquor dissolved the cement 
between the base of the lamp and the globe. ‘The 
key to the socket was boiled off. “The wooden han- 
dle to which the socket was attached was boiled loose 
and free from the socket. 


hn acadent 


Ti ae. 

When the kier was opened and the cord was found 
the lamp base was unscrewed from the discolored 
socket and a new lamp inserted. The TIREX 
Cord was not damaged. The electrical foreman, 
much surprised, reported the facts to us. We pass 
them on to you. 


Samples and prices of TIREX Cords and Cables 


will be sent on request. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST., BOSTON 9 


CHICAGO 


SAN FRANCISCO 


NEW YORK 


TIREX 


PORTABLE CORD 
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Do not estimate maximum demand—measure it 
It’s the cheaper and the only equitable way 


wna ies a customer’s probable maximum de- 
mand is hardly any fairer than estimating his 
probable monthly energy requirements and doing 
without watthour meters. Periodic estimates of cus- 
tomers’ demandsare expensiveand inaccurateand do 
not permit of ready adjustment of rates ifacustomer’s 
demand increases or decreases. The consumer is sel- 
dom satisfied with the rate he gets for he knows that 
the estimate of his demand is but little better than a 
mere guess. The only equitable basis for making 
demand charges is to determine accurately the 
actual maximum demand that has occurred be- 
tween regular monthly meter readings. 

This is exactly what the Sangamo Maximum- 
demand Register permits you to do. It combines in 
one unit a watthour register, a demand register and 
a timing device, indicating ona single dial the energy 
consumption and the maximum demand that has 
occurred since the last meter reading and resetting. 

A high degree of accuracy is obtained in both 
energy and demand indications as the result of a 


number of features of which the following are the 
most important. 

Very little torque is required to advance the 
demand-indicator hand thus placing practically no 
additional load on the rotating element of the meter. 

Constant time intervals—a most important consid- 
eration—are insured through the use of a new tpye of 
motor which operatesata constant synchronous speed 
despite voltage, friction and temperature variations. 

The use of synchronous motors for this purpose is 
a Sangamo development. 

No slippage or inoperative periods of appreciable 
lengthexist as thedrive is positiveand the pusherarm 
is reset almost instantaneously through the release 
of a spring wound up by the synchronous motor. 

You can readily obtain the benefits derived from 
monthly maximum-demand readings as any Sangamo 
Type-H Watthour Meter may be easily converted 
into a combined watthour and demand meter by 
replacing the standard register with the Sangamo 
Maximum-demand Register. Write for details. 


Sangamo Electric Company 
Springfield, Illinois 


New York Chicago 


Birmingham 


Los Angeles 


San<Francisco 


SANGAMO METERS 


FOR EVERY ‘FLEC TEI AL’ Weed 


6020-1 
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Ebony Asbestos 


S amounting for electrical apparatus, 
Ebony Asbestos Wood possesses 
four decided advantages: 


VOL. 88, NO. 24 


It has a higher dielectric strength than 
any other commerical insulating base. 


It is mechanically strong and resists 
shock. 


It is easy to cut, drill and erect. 
It makes a good looking job. 


The illustrations show afew mountings 
where Ebony Asbestos Wood was used 
to advantage. Let us send you a com- 
plete descriptive booklet. 


JOHNS-MANVILLE Inc., 292 Madison Avenue at 41st Street, N.Y.C 
Branches in 62 Large Cities 


b 
Note the drill holes in the 
Ebony Asbestos Wood 
strips. This drilling can be 
done without chipping and 
without seriously weaken- 
ing the strips. 


Installation at Philadelphia 
& West Chester Traction 
Company, 69th St. Termi- 
nal, Philadelphia, Pa., 
under the direction of A. E. 
Garwood, Supt. 


yn s- 


nn 
SERVICE 


Electrical 
Materials 


FOR 
Utilities 
Jobber 


For Canada: CANADIAN JOHNS-MANVILLE CoO., Ltd., Toronto 


This shows the use of Ebony 
Asbestos Wood for shovel hoist 
controller panels. Here its 
workability makes for easy 
drilling and machining. 


This control board made by 
Cutler-Haminer Manufacturing 
Co. 
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Ebony Asbestos 
Wood is extensively 
used for large panel 
and bench board in- 
stallations because it 
is so much easier to 
erect. 


Above installation by 
the Dept. of Public 
Service, Bureau of 
Power & Light, Los 
Angeles, Calif. 
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Wood work for you 





we 







Ebony Asbestos 
Wood used as an in- 
sulator between 
11,000 v. reactance 
coils. Ebony Wood, 
one inch thick, has a 
dielectric strength of 
76,000 V. 

This reactor made by 
Metropolitan Device 
Corp. 
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Use Ebony Asbestos Wood 
for mounting heavy circuit 
breakers and in other places 
where shock must be re- 
sisted — such as controller 
face plates, starting rheo- 
stats, etc. 


Here’s one in use at the 
Norton Laboratories, Lock- 


ant 
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A Towering Advance 


in Switchboard Instrument Design 


Weston Rectangular Instruments have created a sensa- 
tion in the electrical industry. Because of the space 
economy feature alone, switchboard designers have taken 
a profound interest in these instruments. 


Standard Specifications are being revised in many instances 
to permit the use of these instruments. 


The electrical industry is on the threshhold of a new era 
in switchboard design to meet new and exacting condi- 
tions. In fact, leading engineers have gratuitiously pro- 
claimed that Weston Rectangular Instruments are the 
most noteworthy contribution to the art of electrical 
indicating switchboard instruments in fifteen years. 


With Weston Rectangular Instruments, a four circuit 
panel can be accommodated on a 24 in. panel. 


As compared with the former round pattern type, the space 
saving in square feet for a four circuit panel is in the 
ratio of 5 to 9. Weston quality has been maintained. But 
the size of each instrument has been reduced to 534 inches 
in width and 6 inches in height. Instruments project 
only +% inches from the face of the board. And because 
of the wide scale openings and improved illumination, 
instant and certain readings are assured. 


Many features, highly important to the designer who is 
planning for the future, are incorporated in these new 
instruments. These also include economy and standard- 
ization in rear of the switchboard as well as in front of it. 
Our new booklet 1504 especially prepared for you, gives 
all the details. A copy will be sent promptly on request. 


Weston Electrical Instrument Co., 13 Weston Ave., Newark, N. J. 


Branches in Principal Cities Throughout the World 


Electrical 
Indicating 
Instrument 
Authorities 
Since 1888 
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Reactors—an exclusive feature 
of G-E Static Condensers 


The question is sometimes asked: ‘‘Why does G-E fur- 
nish a reactor as part of static condenser equipment?” 


A rather complicated engineering analysis might be 
given as the answer. In simple terms, the reason is: To 
make sure the condenser will work to its full capacity. 


You install a static condenser to improve your power 
factor and thereby liberate wattless current to do 
useful work. The percentage of corrective effect desired 
determines the size of condenser to install. But 
whether it will work to full capacity depends on your 
line conditions. To do field engineering in connection 
with each static condenser installation is impracticable. 
The reactors furnished with G-E Static Condensers 
make it unnecessary. 


That reactance is essential to the operation of static 
condensers has been shown by experience. For instance, 


ace ‘ some condensers installed on very short feeders were not 
he effective; the same equipments moved to the ends of 
jut long feeders connected to the same bus gave excellent 
1es satisfaction. They were dependent on the reactance of 
ect ‘the line. 


G-E Static Condensers are effective to their full capac- 
ity, because sufficient reactance is furnished with each 
to insure correct operating conditions. 


A big reason for investigating the other merits of 
d- G-E Static Condensers. 


it. 
es General Electric Co. Schenectady, N. Y. 
st. 


33A-205 


GENERAL ELECTRIC 
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Mining 
Converter 


Industrial 
Converter 





HESE installation pictures represent some of the ser- 

vices to which G-E Automatic Switching Equipment 
has been applied. In fact, the control of any element of 
electricity supply systems except a steam turbine can 
now be done by automatic means. 





G-E Automatic Stations maintain electric service as 


air required, clear circuits in case of trouble and protect 
equipment when starting, running and stopping. Every 
. day they demonstrate their reliability and permit operat- 


ing economy well worth your consideration. 





G-E engineering specialists to advise you.on this subject 
are everywhere. Perhaps there is one in your city. Call him. 
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",..e2-..-..we had a very severe electrical 
storm at which time one of the equipments 





; Ae fas ....operated 12 times. This happened 
early in the morning when there was no at- 

. tendant at the station, so that none of our 
representatives had personal knowledge of the 
interruptions. The evidence appeared on the 

S counters which we installed on these auto- 

C matic equipments before putting them in serv= 

y ice. When the operator visited the plant in 


° the morning he discovered that 12 cases of 
trouble had been ‘rung up' during the night. 


. "We are very much pleased with the equip- General Electric Company 


1ent and wanted to submit above testimonial." 


From Customer's report. Name 


Schenectady, N. Y. 


will be furnished on request. Sales Offices in all Large Cities 


! ,LECTRIC 
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The cell of Oxide Film Arresters 

has the largest area of any modern 

valve-type arrester. It is this 

feature which enables the Oxide 

Film Arrester to discharge dis- 

General Electric Company % “a ae ‘ 
a ie turbances wit appreciable time 
STU Rel tt etme tr. meters element sO effectively. 


GENERAL ELECTRIC 
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G-E Form 8 Novalux Fixture 
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tux lighting 


Florida’s “Sunshine City” 
Is to Have a Novalux White Way 





Electric 


The General Company 
maintains extensive laboratories 
devoted exclusively to the applica- 
tion of light. A pioneer in the 
development of all types of lighting 
unit, this company is prepared to 
serve and advise with impartial 
judgment. 


General Electric Company 


Schenectady, N. Y. 
Sales Offices in all Large Cities 


SENERAL ELECTRIC 


Nine miles of G-E Novalux units with 
rippled globes will adorn Central Avenue, 
St. Petersburg, Florida, making this thor- 
oughfare the longest “White Way” in the 
world. This unit, giving a symmetrical dis- 
tribution of sparkling light, won out over 
many different types of fixture. 


A new addition of 740 Form 8 units 
mounted on “Elreco” brackets and poles 
with a G-E Type IL transformer at the 
top of each pole, will make a total of 850 
Novalux fixtures on this street. The instal- 
lation is of interest as an ideal example of 
the use of Mazda lamps for symmetrical 
“White Way” illumination. 





Central Avenue, 
Petersburg, Fla. Real 
estate men report an 
increase in_ property 
values on this street is 
a result of G-E Nova- 
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Financing a Nation’s Industries 


The early history of banking makes it evident 
that little consideration was given to the import- 
ant part which it was destined to play in the 
industrial development and progress of the 
world. Apparently the first recognition that was 
given to the true relation between conservative 
banking and industry was when the early money 
merchants of Venice, Barcelona and Genoa 
began to finance the producers and distributors 
of merchandise and others who were rendering a 
real economic service. 


The growth of this financing was made possible 
by the increasing supply of funds which were left 
temporarily on deposit with the merchant 
bankers, thus making available for industry 
capital which would otherwise have remained 
idle and unproductive. F 


It was from these beginnings that the great 
banking and investment business of the world 
has developed. In gathering together and making 
available the surplus funds of the country for 
constructive use and worthy development, the 
investment banking houses are performing an 
important public service, besides aiding in the 
safeguarding of the funds of investors by creating 
and maintaining for them a constant supply of 
sound investments. 


Without this necessary service there could 


never have occurred the wonderful development 
which has been witnessed within a lifetime, in 
the transportation, electric light, water power, 
telephone, manufacturing and other large indus- 
tries of the country. 


Capital available for investment is simply the 
accumulated savings of the people. Everyone 
is harmed when these savings are wasted and 
everyone shares in the benefits resulting from 
the wise utilization of this accumulated invest- 
ment fund. 


It is the high and useful calling of the investment 
banker to serve both the producer and the 
investor—to safeguard savings by directing 
their investment in enterprises which are sound, 
and to aid the corporation, the merchant and the 
manufacturer by furnishing them with capital to 
provide the service and the commodities that 
add to our comfort and prosperity and are 
necessary to our very existence. 


Since 1882—for more than forty years—the 
investment banking house of Harris, Forbes & 
Company, through its purchase and distribution 
of Municipal, Railroad, Public Utility and 
Industrial Bonds, has actively aided in the 
development of nearly every section of the 
country while the service it has thereby rendered 
to investors has increased from year to year. 
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Upon request for Circular B-111 we shall be 
pleased to send a copy of our July Bond Offerings 


| | Harris, Forbes & Company 


Pine Street, Corner William, New York 


Harris Trust and Savings Bank 
Bond Department 
Chicago 


Harris, Forbes & Company 
Limited 


| Harris, Forbes & Company 
Montreal 


Incorporated 
Boston 





JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 


Ambursen Construction Co. 


Incorporated 
AMBURSEN DAMS 
Hydroelectric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 
Grand Central Terminal, New York. 
Kansas City, Mo. Atlanta, Ga. 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 


BYLLESBY 


ENGINEERING AND MANAGEMENT 
CORPORATION 


208 S. LaSalle Street 
New York 


Chicago 
Tacoma 


EDWARD J. CHENEY 


ENGINEER 
Public Utility Problems 


For several years Division Chief with | 
up-state New York Public Service Commission 


61 BROADWAY NEW YORE 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing. construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 
Industrial Plants, Examinations and _Reports, 
Valuations, Management of Public Utilities. 


1600 Walnut St., Philadelphia 


New York City Chicago 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery. Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 


FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 
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ROGER M. FREEMAN 


CONSTRUCTION ENGINEER 


Hydro-Electric Developments 
Design and Construction of 
Industrial Buildings 


8 West 40th St., New York City 


FORD, BACON & DAVIS 


Incorporated 


ENGINEERS 


115 Broadwa 
NEW YOR 


Philadelphia Chicago 


San Francisco 


FRANK F. FOWLE & CO. 
Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, III. 


GANNETT, SEELYE & FLEMING, 
ENGINEERS, Inc. 
Engineering, Appraisals, 
Construction, Management 


Harrisburg, Pa. Memphis, Tenn. 


HARPER & TAYLOR 


Incorporated 
ENGINEERS 


Bankers Trust Bldg., Philadelphia‘ 
Niagara Falls, N. Y. 


L. F. HARZA 


HYDRO-ELECTRIC ENGINEER 


Monadnock Bldg. Chicago 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines 
Substations 


325 So. New Jersey St., Indianapolis, Ind. 


IVES & DAVIDSON 
ENGINEERS 
Construction—Management—Valuation 
PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 


15 Park kow, New York 


KREHBIEL COMPANY 


Specializing in Power Plants, 
Transmission Lines, 
Distribution Systems. 


730 W. Monroe St., Chicago 
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WILLIAM S. LEE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue. New York City 
Charlotte. North Carolina 


E. S. LINCOLN 


Consulting Electrical Engineers 


Designs Investigations Reports 


Electrical Research Laboratory 
534 Congress St., Portland, Maine 


McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 


Power Developments, Industrial Plants, 
Examinations, Reports, Management. 


New York: 68 Trinity Place 


Chicago Philadelphia St. Louis 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments. Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 30 Church St. 


MINCHO & PHILLIPS 


Electrical and Mechanical 


ENGINEERS 


30 Church Street New York 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
Specialist in 
Electric Light, Power and Water Pump- 

ing. 
555 Gates Building, Kansas City, Mo. 


N. J. NEALL 


Consulting Engineer 


Electrical and Industrial Properties 


12 PEARL STREET, BOSTON, MASS. 


OKLAHOMA HIGH LINE 
CONSTRUCTION COMPANY 
ENGINEERS 
Transmission Lines, Sub-Stations, Power 
Plants, Industrial Plants, Railroad 
Electrification. 

Designs, Reports and Appraisals. 
805 Mayo Building, Tulsa, Okla. 

P. J. Minck Cc. Blue 


OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
Investigations and Reports. 


112-114 West 42nd St.. New York City 
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E. ¥Y. SAYER 
ENGINEERING CORPORATION 


Specialize in 
The Design and Construction of 
Steam Power Plants and 
Water Power Developments 
for Public Utility and Industrial Companies. 


PARSONS, KLAPP, 
BRINCKERHOFF & DOUGLAS 


Engineers Constructors Managers 
Hydroelectric, Steam & Industrial Plants and 
Structures designed, built and operated 
84 Pine Street, New York 
Hanna Bldg., Cleveland, O. 


New York. N ; 
202 North Calvert St.. Baltimore. Md. 





PUBLIC SERVICE 
PRODUCTION COMPANY 


Engineers and Constructors 


SCOFIELD ENGINEERING CoO. 
Consulting Engineers 


Design and Construction of Power Plants, Substa- 
tion and Industrial Plants, Examination and Re- 
ports, Valuation and Management of Public Utilities. 


80 Park Place, Newark, N. J. 


Power Stations Gas Works 
Hydraulic Developments Electric Railv ay 


Philadelphia 


W. EDGAR REED SESSIONS ENGINEERING 


Consulting Engineer Co., Inc. 
: : ENGINEERS AND CONSTRUCTORS 
Designer of Electrical Machinery @ ' 
Estimates, Report». Plans. Specifications ne Plant Abus _ 
and Supervision of Lighting. Railway. Indus- nan a 
trial and power Installations. , 


Iamber Mill Layouts 


208 S. La Salle St. Chicago 





585 Union Arcade Bldg., Pittsburgh, Pa. 








DWIGHT P. ROBINSON & CO. 
INCORPORATED 


Design and Construction of 
Power Developments, Electric Railway Work 
Industrial Plants 


125 East 46th Street, New York 


Chicago Atlanta Philadelphia Youngstown 
Los Angeles Montreal Rio de Janeiro 


EDWARD P. SMITH 


Valuator of Public Utilities 


Specializing in Public Utility Investigations, 
Valuations and Reports; also in Public 
Utility and Industrial Financing. 


Harris Trust Building, Chicago 





SANDERSON & PORTER SNOOK-HILLHOUSE Co. 


Engineers CONSULTING ENGINEERS 
Reports, Designs, Construction, Management Utility and Industrial Appraisals 
Hydro-Electric Developments. Construction _ Supervision 
Railway, Light and Power Properties. Estimates Designs—Patents 
. Plans Financing 


Chicago New York San Francisco 





Columbus, Ohio 





SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical Engineers 


SPOONER & MERRILL 


Consulting Engineers 


Utility and Industrial Reports, 
Design, Supervision, Appraisals 


Powers B'dg., Grand Rapids, Mich. 


with G. H. KNUTSON, Financial Engr. 
Harris Trust Bldg., Chienag », Il. 


1412 Edison Bldg. 
72 West Adams St. 
Chicago, III. 





Advertising — 


as a builder of prestige and business standing is unques- 
tioned. It is an immeasurable power in influencing new 
business and retaining good-will. 


Professional Cards — 


in this paper offer a highly appropriate type of publicity 
for the services of professional men in the Electrical field. 


Your Card — 


should appear in this directory regularly. If it is not 
there now— 


TITTLE 


CLIP AND MAIL THIS COUPON==—=—=—=—=—=}> 


ELECTRICAL WORLD 


Knickerbocker Blidg.. Broadway and 42nd St. 
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STEVENS & WOOD, Inc. 


Design and Construction of Power Stations 
Railroad Electrification, Industrial Plants 


Reports and Appraisals 


Management and Financing of Utilities 
and Industrials 


Youngstown New York 








Thebo, Starr & Anderton, Inc. 


ENGINEERS AND CONSTRUCTORS 


Specializing in Design and Construe- 

tion of Power Plants, Hydro-Electric. 

Irrigation and Industrial Projects. 

Appraisals, Investigations, Reports, 
Plans and Specifications. 


Sharon Bldg., San Francisco. Fresno, Cal. 








PERCY H. THOMAS 


CONSULTING ENGINEER 
POWER 
DESIGN, SUPERVISION, ADVICE 


120 Broadway, New York City 








The J. G. White 
Engineering Corporation 


Engineers — Constructors 


Oil Refineries and Pipe Lines, Steam and Water Power 
Plants, Transmission Systems, Hotels, Apartments, 
Office and Industrial Buildings, Railroads. 


43 Exchange Place New York 








GARDNER S. WILLIAMS 


Consulting Engineer 


Water Power and Electrical Developments, Reports 
Designs, Specifications, Surveys, Superintendence, 
Estimates, Appraisais. 







Cornwell Building. 





Ann Arbor, Mich. 


WOOD & WEBER 


Mechanical and Electrical Engineers, 


Designs-— Reports—A ppraisals. 
General Engineering. 


507 Tramway Building Denver, Col 





Professional Directory Department 
ELECTRICAL WORLD 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data 
for advertising in your PROFESSIONAL 
Directory. 
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POSITIONS VACANT 


EXPERIENCED electrician for position in 
service department of growing utility in 
Southeast wanted. Must be experienced 
in all electrical work encountered in 
large generating and sub-stations as well 
as in transformer and motor operation 
and repairs. State age, education, na- 
tionality, whether married or single and 
Salary expected. Give reference and 
send photograph in first letter. P-830, 








Electrical World, Real Estate Trust 
Bldg., Phila., Pa. 

GRADUATE electrical engineer, well 
grounded in mathematics, to assist in 


theoretical investigations of large cen- 
tral station power system operating prob- 
lems. Desirable that applicant have fa- 
miliarity with characteristics of power 
plant machinery, transmission lines, 
switchgear, relays, etc. State age, ex- 
perience and salary expected. P-841, 
ot World, 10th Ave. at 36th St., New 
ork. 


MAN wanted to take charge of manufac- 
turing department of electric motors and 
generators; must be familiar with all 
phases of manufacturing of electrical 
machinery must know how to reduce 
cost and to handle men technical elec- 
trical graduate preferred but not a re- 
quirement; state salary wanted and age 
in application. P-832, Blectrical World, 
10th Ave. at 36th St., New York. 

sodas ictaenlalatdieih canst liataeiaalaeandanialtaa aid tasiethi nites aeeliaa 

METER engineer, college graduate pre- 
ferred with at least four years’ experi- 
ence in connection with meter depart- 
ment routine. Must be _ qualified. to 
supervise tests, inspections and wiring 
checks of watthour meters and maxi- 
mum demand equipment on high tension 
installations. Alternating current theory 
essential. State salary desired and when 
available. Send photograph and copy of 
references. Location, New York City. 
P-840, Electrical World, 10th Ave. at 
36th St., New York. 


EMPLOYMENT SERVICE 
OVERTURES negotiated through the con- 
fidential correspondence service of the 
undersigned, for salaried positions $2,500 
to $25,000—executive, mechanical, ad- 





“<= 








ministrative, engineering, technical 
financial, manufacturing, sales, advertis- 
ing, professional, ete., etce.; all lines. 


Established fourteen years; not an em- 
ployment agency. Retaining fee refunded 
as provided in our “Refund Contract” 
if service is not satisfactorily rendered 
as per contract, and such refund be 
requested within three months from date 
remitted. Send name and address only 
for particulars. R. W. Bixby, Inc., 705 
Lockwood Building, Buffalo, New York. 


SXECUTIVES, engineers, $3.000-$25,000, 
will find our individual, confidential serv- 
ice an effective medium in making new 
connections. Personally conducted by 
Mr. Jacob Penn, the eminent employment 
authority, known to leading business men 
throughout America. Our refund agree- 





ment protects you. Not employment 
agency. Jacob Penn, Inc., 305 Broad- 
way, New York. 


* 
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BE A METER ENGINEER 


Get in the new profession. We can teach you 
meter engineering by mail at your own home dur- 
ing spare time. Successful graduates everywhere. 

Earn $3,600.00 a Year. 

Central stations must have Electrical Meter En- 
gineers. They pay high salaries. Write today. 
Just your name and address on a postal and we 
will send you full particulars free. Ft. Wayne 
Correspondence School, Dept. 46, Ft. Wayne, Ind. = 
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EMPLOYMENT SERVICE 


EXECUTIVES, engineers and other quali- 
fied men whose salary requirements are 
over $2,500 per year, find out confidential 
direct service to specific employers ex- 
tremely satisfactory. An inquiry entails 
no obligation. The National Business 
Bourse, Inc., H. H. Harrison, President, 
Association Bldg., Chicago. 








POSITIONS WANTED 


CHARTERED electrical engineer, Asso- 
ciate Member Institution Electrical En- 
gineers, England, desires position United 
Kingdom or India; American merchant 








house, influential connection. PW-831, 
Blectrical World, Real Estate Trust 
Bldg., Phila., Pa. 

COMPETENT electrician wishes change; 


seven years’ experience, power plant op- 
erator and maintenance; good education, 
PW-797, Electrical World, Old Colony 
Bldg... Chicago. IIL. 


DESIGNER. of steam turbines and turbo 
blowers desires position; 5 years’ ex- 
clusive experience in this line; familiar 
with thermodynamical and _ strength 
calculations, speed regulation, and effi- 
ciency test. At present in responsible 
position. PW-839, Electrical World, 
Real Estate Trust Bldg., Phila, Pa. 


ELECTRICAL engineer with executive con- 
struction and operating experience capa- 
ble of readjusting distribution systems 
for power factor correction, desires new 
connection. Available immediately. 
PW-812, Electrical World, 10th Ave. at 
36th St., New York. 


ELECTRICAL and mechanical engineer, 
expert mechanical designer of electrical 
machinery, with particular reference to 
critical speeds, dynamic balance, and 
elimination of vibrations, desires perma- 
nent position with electrical manufac- 
turer; 15 years’ experience; change de- 
sired on account of climatic conditions, 
PW-838, Electrical World, Real Estate 
Trust Bldg., Phila., Pa. 


ELECTRICAL engineering graduate 1919, 
desires position in Kansas with privately 
or municipally owned public utility. Ex- 
perience includes three years’ manage- 
ment small public utilities, one year de- 
sign large power station. Age 27; mar- 
ried; available reasonable notice; salary 
$200 month. PW-834, Electrical World, 
Old Colony Bldg., Chicago, IIl. 


ELECTRICIAN—Semi-technical, 13 years’ 
experience power and light constructions 
and AC and DC maintenance, age 30, 
single; will go anywhere; good reference 
from present and former employers; 
available at once. PW-828, Elec. World, 
Leader-News Bldg., Cleveland, Ohio. 

















ELECTRICIAN, 12 years’ experience, tech- 
nical, I. C. S. practical, maintenance, 
inspection, testing and operating; now 
employed; desire steady responsible posi- 


tion with manufacturing or _ public 
utility concern, anywhere, 33, married, 
loyal hard worker, reference, moderate 


salary; 15 days notice. PW-836, Elec- 
trical World. 10th Ave. at 36th St., New 
; York. 
ERECTION superintendent, electrical- 


mechanical, exceptional experience power 

‘house, substation and industrial construc- 
tion; technically educated; member sev- 
eral national engineering societies; for- 
mer army officer; single, age 40; state 
class of work, location and _ salary. 
PW-792, Electrical World, Old Colony 
Bldg., Chicago, Il. 
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POSITIONS WANTED 


EXECUTIVE: Four years’ experience in 
the development, financing and opera- 
tion of light and power lines to rural 
communities and small towns, under plan 
by which consumer bears line and trans- 
former investment. Desire connection 
with power company contemplating such 
developments. PW-826, Electrical World, 
Leader-News Bldg., Cleveland, Ohio. 





FOREMAN of overhead construction and 





distribution desires location in South- 
eastern Pennsylvania, Maryland or Vir- 
ginia; at present employed. PW-802, 
Electrical World, 10th Ave, at 36th St., 
New York. 

GRADUATE electrical engineer, age 34, 
single, available for responsible position 
with public utility, preferably affording 
business connection; thirteen years’ 


varied technical and commercial experi- 
ence with large electric companies cover- 
ing operation, power sales, rates, engi- 
neering and construction lines and sta- 
tions. PW-803, Electrical World, Old 
Colony Bldg., Chicago, Ill. 


MANAGER or superintendent, public util- 
ity, open for engagement with progres- 
sive company, 12 years’ experience, gas, 





electric, and street railway properties; 
technical training; excellent reference. 
PW-771, Electrical World, Old Colony 


Bldg., Chicago, Ill. 





METER tester; four years’ experience in 
calibration and maintenance of single- 
phase, polyphase and primary meters; at 
present employed in testing and main- 
taining meters for large manufacturing 
company; married, age twenty-four; 
capable of taking charge of meter de- 
partment. PW-807, Electrical World, 
Real Estate Trust Bldg., Phila., Pa. 





POSITION with progressive electric public 
utility in East by college graduate engi- 
neer, married, age 42; fourteen years’ 
experience in public utility work cover- 
ing engineering, construction, operation, 
power application, negotiation contracts 
with large consumers, rate making, esti- 
mates and commercial management. To 
demenstrate ability will consider most 
anything promising advancement with 
right company; highest references. 
PW-835, Electrical World, Leader-News 
Bldg., Cleveland, Ohio. 


PROFESSIONAL qualified construction 
engineer with twelve years’ experience as 
field engineer and general manager of 
construction of one thousand miles of 
steel tower transmission and three hun- 
dred miles of modern electric railway 
overhead, open for position. PW-833, 
Electrical World, 10th Ave. at 36th St., 
New York. 








WANTED, position by a married man cap- 
able of doing switchboard wiring, con- 
struction, maintenance and _ operating; 
six years’ experience in hydro, steam and 
substation, also I. C. S. electrical engi- 
neer graduate. PW-808, Electrical 
World, 10th Ave. at 36th St., New York. 


SALESMEN WANTED 


Commercial Manager 
Man qualified by experience in power sales 
and merchandising to take charge of new 
business and appliance sales department 
of electric utility. Location New Jersey. 
State experience, personal characteristics, 





and salary expected in first letter. 
SW-827, Elec. World, 10th Ave. at 36th 
St., New York. 
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SALESMEN WANTED 


Experienced A. C. Motor Salesman 
Electrical engineering graduate, for Chi- 
cago district. The Electric Controller & 
Mfg. Co., 2700 E. 79th St., Cleveland, O. 


Salesmen 

A company operating several gas and elec- 
tric plants desires to secure the services 
of salesmen who have had experience in 
selling gas or electric appliances as well 
as house-wiring contracts. Steady, all- 
year positions at profitable compensation. 
SW-825, Electrical Work, 10th Ave. at 
36th St., New York. 


Technical Graduate Wanted 
for power sales and special distribution 
work. Give references, experience and 
salary expected. SW-823, Electrical 
a" Leader-News Bldg., Cleveland, 
oO. 














AGENCY WANTED 


Manufacturers Agent 
Gentleman knowing all British Isles would 
consider taking back agency; ground 
covered over 10 years; write immediately 
Frank Rawcliffe, Cassidy Hotefi, Wil- 
mington, Del. 








REPRESENTATIVES WANTED 





Manufacturers’ Agents Wanted 

to represent manufacturer in the Middle 
West manufacturing complete line of 
residence entrance switches, also special 
switches and switchboards. Representa- 
tives wanted in all large cities through- 
out the United States. RW-829, Elec. 
World, Leader-News Bldg., Cleveland, 
Ohio. 





High-Class Electrical Sales Representatives 


wanted by the undersigned who are manu- 
facturers of carbon, graphite, electro- 
graphitic and metallic brushes for mo- 
tors and generators, also general line of 
carbon specialties. Exclusive rights given 
to each of territories on liberal straight 
commission sales proposition. Specify in 
detail past engineering and sales experi- 
ence. Application by letter. Pure Car- 
bon Company, Wellsville, N. Y. 


*s 





of interest 


Every Reader 
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Different 
Each Week 


The business wants of concerns and individuals are 
varied and always changing. Each day brings new 


In the wants; each day finds others filled. 
SEARCHLIGHT 
SECTION The 
there is 
something SEARCHLIGHT SECTION 


for of this paper advertises the business wants of the 
organizations and men in this field. As their wants 
change, so do the “Searchlight” ads. 


For Every Business Want 
Think “SEARCHLIGHT” First 


REPRESENTATION AVAILABLE 


UNIVERSITY graduate in mechanical en- 
gineering, with 15 years’ shop and sales 
experience, establishing own _ business, 
desires two power plant apparatus ac- 
counts for representation in New York 
or New England. RA-790, Electrical 
Worid, 10th Ave. at 36th St., New York. 








ENGINEER with sales experience desires 
to make contact with eastern manufac- 
turers of electrical or mechanical ap- 
paratus for California territory sales 
representation. Now in New York. Re- 
turning to coast about July seventh. RA- 
842, Elec. World, 10th Ave. at 36th St., 
New York. 








BUSINESS OPPORTUNITIES 


Wanted to Buy 
electric light plant in town of 800 or more 
that will insure good living. BO-837, 
Electrical World, 10th Ave. at 36th St, 
New York. 














EDUCATIONAL 


BLISS Electrical School. Condensed 
courses in electrical engineering with 
diploma, complete in one _ year. For 
men of character, ambition and limited 
time. Theoretical principles and practi- 
cal applications of electricity, mathe- 
matics, mechanical drawing. Extensive 
shop work. Students construct motors, 
install wiring and test electrical ma- 
chinery. Fireproof dormitories, dining 
hall, laboratories, shops. Established 
1893. Over 4,000 men trained. Write 
for free catalog. 128 Takoma Ave., 
Washington, D. C. 


EARCHLIGHT 
ERVICE 
ECURES 
ATISFACTORY 
ITUATIONS 





ears 
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OFFICIAL PROPOSALS 


Bids: August 4. 


Morwell Power Scheme 


SPECIFICATION NO. 24/25 
STATE ELECTRICITY COMMISSION 
OF VICTORIA 


Melbourne, Victoria, Australia. 


Tenders are hereby invited for the sup- 
ply, delivery, etc., of the following for the 
Morwell Power Scheme. 

Copies of Tender Form and Specification 
will be available upon application to: 

Office of the Bureau of Foreign & Do- 
mestic Commerce, United States Depart- 
ment of Commerce, Room 830, 76 West 
Monroe St., Chicago, and Office of the Bu- 
reau of Foreign & Domestic Commerce, 
United States Department of Commerce, 
734 Customs House, New York City. 

SPECIFICATION NO. 24/25—66,000- 

VOLT INSULATORS 

Charge: £2 2s. 0d. for the first three 
copies of Tender Form, Conditions of Con- 
tract and Specification complete. This 
charge will be returned on receipt of a 
bona fide tender. <A fourth copy and any 
further a will be supplied for the sum 
of 10s. 6d. each. This charge is not re- 
turnable. 

Preliminary Deposit: A Preliminary De- 
posit of £50 0s, 0d. is to be lodged with 
Tender. 

The Specification may be inspected at the 
abovementioned offices. 

The Commission does not bind itself to 
accept the lowest or any tender. 

Tenders on prescribed form, properly en- 
dorsed and addressed, must be delivered to 
the undersigned in Melbourne not later 
than 5 p.m. on August 4, 1924. 

R. LIDDELOW, 
Secretary. 











U. S. GOVERNMENT 


PROvOSAL FOR Diesel Engine Driven 
Generator Equipment for Stand-by Gen- 
erator Stations.—Sealed proposals will be 
received at the office of the General Pur- 
chasing Officer, The Panama Canal, Wash- 
ington, D. C., until 10.30 o’clock a.m., July 
21, 1924, at which time they will be opened 
in public, for furnishing the above-men- 
tioned equipment. Blanks and information 
relative to this Circular (1617) may be ob- 
tained from this office or the offices of the 
Assistant Purchasing Agents, 24 State 
Street, New York City; 611 Gravier Street, 
New Orleans, La.; and Fort Mason, San 
Francisco, Calif.; also from the United 
States Engineer Offices in the principal 
cities throughout the United States.—A. L. 
Flint, General Purchasing Officer. 
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WANTED 


MOTOR 


1—150-hp., 3-ph., 60-cy., 440-v. 


READING ENGINEERING WORKS 
116-20 Washington St., Reading, Pa. 
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WANTED 


STEEL PILING 


any part or all of 
300 wall feet 25 to 30 ft. lengths 
180 wall feet 35 to 45 ft. lengths 
W-330, Electrical World 
1570 Old Colony Bidg., Chicago, Il. : 
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WANTED 


STEEL PILING 


For Hydro Electric Project 13 to 19 ft. 
lengths. Also longer piles suitable cutting 
these lengths. 
W-806, Electrical World 
1570 Old Colony Bldg., Chicago, Ill. 
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= Electrical World 
Greene Every Month we get out a new Bar- 

= gain Sheet, showing complete stock 

Motors, Generators, ‘ Meters, — > with siliinn, Look it over, when re- 
Transformers r nditioned like cS i ps RLIE=-AND-LINCOLN STS. CHICACO.ILL.] CHICAGO,ILL} Woe ceived. Prices are continually being 


new — guaranteed — sold 
prices far below the original 


cost. 


at 


DSep BLECTRICAL MACHINERY. 


revised, 


Also many BARGAINS IN NEW 3 phase, 60 cycle Motors—220 volts—440 volts in original cases—all in stock—all 


below regular prices. 


3-Phase, 60-Cycle, A. C. Generators | 
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Roth revolving armature,. 
220 volts, single phase... . 
Ww estinghouse, type G, rev. 
feld, 2300 v....... 
G. E., ys ATB, form B, 
rev. field, 220 or 440 v.... 
Triumph, type Al5, rev. 
5 — a v. 
7estghse 
field, 2300 v.......... 
Westinghouse, rev. field, 
2400 v. to 13x11 in. Har- 
risburg-Fleming steam en- 
EAS lib Rita amd ate a 
G. E., type ATB, form PB 
rev. field, 220 or 440 v... 
G. E. , type ATB, form PB, 
rev. field, 2300 v 
Western Elec., “2300 v. 
with soie plate, for direct- 
connection to engine. . 
Crocker-Wheeler, rev. field 
2300 v. to 12x12 in. Me- 
ae al horizontal steam 
Allis-Chalmers, rev. field, 
00 v 


Electric Machinery, 
field, 
Westinghouse, ire. rev. 
field, 220 or 440 v. 
CeaGeen typeG, ‘rev. 
~~ 2300 v... 
. E., 1 S300 ere. form P, 
4, flel 
G.E., ty oATB. rev. field. 
220 or 440 v 
G.E., type ATB, form PB, 
St eee 
G.E., type Ars. form PB, 
rev. field, 2300 
G.E., type ATB, ‘form PB, 
rev. field, 220 or 440 v.... 
Westghse., G, 
field, ite ois ics 
G. FE. , type ATB, rev. field, 
2300' v., 3-phase, with 
direct-connected exciter. . 
Crocker-Wheeler, revolv- 
ing field, 2300 v. to 15x15- 
in. Harrisburg-Fleming 4- 
valve side crank, steam 
SD nanos ch) 550s ake? 
Crocker-Wheeler, revolv- 
ing field, 440 v. to 15x15-in. 
Harrisburg - Fleming 4- 
valve “—- crank steam 


eng 1? 
G. om e TRB, “form A, 
rev. fiek Se Wes ones 6-6 


Westinghouse, type G, rev. 
field, 22 or _ 
2300 ves... 

G. E., 
rev. fiet 


G. E., coe. re form PB 
rev. field, 220 or 440 v. 

G. E., type TRB, rev. field 
2300 v. (3-bearing) 
G. E., type TRB, rev. field 
440 v. (3 bearing) 


pee 
1800 


300 
1200 
1200 


277 | 


275 


1200 
1200 


1200 | 


600 


Three-Phase, 60-Cycle, A. C. Motors 
Speed 


Qu. Hp. 

1 5 

1 5 

1 5 

. o*% 

: 3% 3 

1 7% 

1 7% 

1 7% 

1 10 

1 10 
12 10 

1 10 

6 10 
10 10 

1 10 

1 15 
15 15 

6 15 


G.E., type MT-181, 440-v. 
new, slip-ring, variable 
speed, with drum control- 
ler and resistance........ 
Westinghouse, type CCL, 
i yic.00 53. FC heb hs 02105 
Westinghouse, type CS, 
440-v. for elevator, or sim- 
tg, errr 
G. E., type KT, 220 v.... 
G. E., type KT, 440-v.. .. 
G. E., type KT, 440-v., 

Wagner, type BP, 220-v.. 

Mutual, type MC, 220-v., 

slip-ring variable speed ; 
Westinghouse, type CS, 
220 or 440-v. for elevator 
or similar service. . 
Lincoln, type HFX, 220 
or 440-v. slip-ring, vari- 


able Ne on oa ck 
G. E., type MT, 220-v., 
new, slip-ring, variable 
8 


Jagner, type BP, 220 or 
440-v., new 
Westinghouse, type CW, 
— slip-ring, variable 


\ nanan, 
220-v. 


type CS, 


OOF on cn.n0 0.0) eaters 
AllisG hal., type AN, 440- 
I Ancoln, sn or 440-v., slip 
ring, variable 

Wagner, type BP, 220 or 
ow OY RR 

G. E., ‘type KT, 220-v. new 


1200 
1150 

720 
1800 
1800 


1800 
1720 
1200 

720 


1800 


1800 | 


1750 


1700 
1130 
1130 
1130 
1800 


1750 
1200 











oor OG Ne ee 


OO 


uo + Oew 


™ oO 


—_ os 


ese oe Oo = 


15 


25 


30 
30 
30 


30 
35 


40 
40 


45 


50 
50 


50 
60 


60 


120 


120 


200 


200 


250 


250 


250 


Pick them out!! 


A.C. Motors Continued 


G. E., form M, 220-v., slip 


ring, with drum starter 
and resistance........... 1200 
G. E., type I, form M, 220 
or 440-v. (40 deg.), new, 
IE 5 wrsrinch bes Stwaie bce: 1200 
Westinghouse, type CI, 
220-v., slip-ring, variable 
St eer ore 1160 
Allis-Chalmers, type AN 
| RRA ERE eee 1150 
Westinghouse, type CS, 
ST cs 6s. 2 ile ta:3 Raheny 1150 
G. E., type KT, 440-v.. 900 
G. aS type KT., 220-v. 
pias a tease ine 900 
G. 'E. B.» type KT., 440-v 
eee sa Sata 1800 
Ween, 700 BP, 220 or 
440-v., 1750 
G. E., ope KT., 220-v 
“Des Wp haeapechpg tana iti 1200 
Wagner, type BP, 220-v.. 900 
e = type KT., 220-v., 
Pe are teh 900 
G. 'E.. i type KT., 220-v., 
fait Sy ah ate aie bas 1200 
Wa ribs ‘yee BP, — 900 
G. E., type 22 O-v... 900 
Lincoln, 440-v.".......... 600 
Westinghouse, type CCL, 
NS boonies Din on bch-a.0 58 1150 
Allis-Chalmers, ee Dn 
440-v., to Allis-C cael 
single "stage centrifugal 
IR LGEE cn A Viecg Sond 5.0 1150 
G. E., form K, 220-v........900 
G. E., type KT., 440-v... 900 
Allis-Chalmers, type AN 
SRE pps 850 
Allis-Chalmers, type AN, 
220 or 440 volts. . 575 
G. E., form K, 440-v., Am- 
erican, single stage cen- 
trifugalpump.......... 870 
G. E., type KT, 220-v... 900 
Westinghouse, type CS, 
OL aS 695 
G. E., 440-v. (box frame), 
with short shaft for dir- 
ect-connection. . 1750 
Allis-Chalmers, type AN, 
440-v 1800 


Allis-Chalmers, type AN, 
440-v. to Allis- Imers 
single-stage cent. pump 1750 

Westinghouse, type CCL, 


sein 6b dine 2 an 0% 850 
Westinghouse, type MW, 
220 or 440-v., slip-ring, 
tig speed Se ee 680 
G. E., form —, 220v...... 570 
G. E., form K, 220 v. « 
cheating) Re 570 
_E., form K, 2300-v. . 1800 
3: Ee i Type I, Qbox frame), 
Allls-Chiaimers, type AN, 
loci t sc030x's.0 4 865 
Allis-Chalmers, type AN, 
vertical, 220-v. 514 


G. E., form K, 220 or 440-v 1800 


Westinghouse, type CS, 
“— Se ak 
G. type. I, form M, 
2206-0) slip ging, with 
drum starter an _— 
ance. iis 
G. E., ‘type ‘fac, rev. 
field, synchronous ‘motor, 
with belted exciter and 
starting equipmt., 220 v 
G. E., type ATB, form PB, 
rev. field, 2300-v., syn- 
chronous motor, with 
belted exciter and start- 

ing equipment. . 
Westinghouse, type G, 
volving field, 2300- iar 
synchronous motor with 
belted exciter. . 

E., type I, ‘form M, 
220-v., slip-ring, with 
drum starter and resist- 
ance 
w estinghouse, ‘type ‘CW, 

220 or 440-v., slip-ring, 

with drum starter and 

resistance... . ods 
G. E., type ATB, form 
PB, rev. field, synchronous 
motor with belted ex- 
citer and starting equip- 
ment, 220 or 440-v.. 

E., type ATB, form 
PB., rev. field, 2300-v., 
synchronous motor with 
belted exciter and start- 
ing equipment. . ; 
Fairbanks-M orse, ave HV 

ball bearing, -ring, 

constant aouee, 20 or 

ERR 4 RE 


514 


1200 


900 


G. 


580 


720 
G. 


720 | 


1 


3 


A. C. 


250 


250 





Motors Continued 
Westinghouse, type G, rev. 
field, synchronous motor 
with belted exciter and 
starting equipment: 
330 or 440 volts........ 


G. 3 agree I, form M, 220 
or 440 v., slip-ring, with 
T-29-A reversible drum 
starter and resistance... 


600 
600 


385 





3-PHASE, Po oreLs MOTORS 
Cu. Hp. Speed 
7 4 Wagner, et BP, 220-v... 1440 
1 1 type KT, 220-v. - 1500 
1 1 a type BP 220 or 
EE cet iaRie ns 06.4070 1440 
1 1 Northwestern, 220-v...... 1420 
3 1 Northwestern, cease 1420 
1 1 Wagner. type BP, 220 or 
NT can ne bos 604% 1410 
1 1 —— & Myers, type K, 
220- 720 
1 1 Westingtiouss, type cc a 
220-v 690 
1 ;:. &as type KT, '220-v.. 1500 
1 2 Wagner, type ‘BP, 220 or 
4 1420 
1 2 Northwestern, “220-v.. 1420 
2 2 Robbins & Myers. type K, 
NE tn eke a AEs poate 720 
3 3 £=G.E., type KT, 440-v.. 1500 
1 3 Wagner, type BP, 220 or 
Fe ne eae ee ee 1440 
3 5 _ G.E., type KT, 220-v.. 1500 
1 7% Cleveland, type M, 220-v 1500 
1 7% St. Louis, 440-v.......... 1450 
1 7% Watson, type KH, 220-v 720 
1 15 §8t. Louis, 220-v. (40 oe 1500 
1 20 Fairbanks-Morse, type 
ROB SE Seer are 750 
1 30 Partpopee-sceme, 220-v 
deg or 750 
2 50 Al Shaisnets, type AN, 
Lt SN ara 
1 50 Fairbanks-Morse, twee! B, 
220-v ; 750 
1 50 G.E., form K, “440-v.. |: 750 
1 60 Allis-C halmers, type AN, 
o- or 440-v...... 720 
1 100 eet. “deren ba. 220 
a ul -v., slip-ring, with 
drum starter and resist. 750 
1 100 Wagner. type BR, 220 or 
440-v., slip-ring, with 
drum starter and resist. 710 
1 150 Allis-Chalmers, type ANY, 
220 or 440-v, 3lip-ring, 
with =: starter and 
resistance. . 750 
1150 Burke, 440-v. 375 
1 200 Burke, 440-v 500 
1 300 ~=Allis-Chalmers, 220 or 
440-v., new, slip-ring, 
constant speed......... 485 
TRANSFORMERS 
NOTE—All transformers are fully 
tested at our works before shipment. We 


will replace any transformers proving de- 
fective if returned to our works prepaid 


within 30 days from shipment. 


Terms 


Net 30 days to responsible parties with 
established rating. 

PRICES do not include fuse boxes, 
hangers or oil. 


WESTINGHOUSE, OIL—60 
Qu. 
2 


1 
2 
9 


ao = 


no = *» 


-_ 


Kw. 
ok 


oF WwW wWO Wns NS NS 
i 
wr 


oon 
me 


Cycle, 


Each 
339, = 440—110-v., type 


9200-—ii0-v., ai oD 10.00 
1100 or eed s 110 or 
220-v. 14.00 
1100 or 
220-v., 16.00 
1100 or #200110 or 220 
20.00 
20.00 
24.00 


1100 oF 2 as 
or 2 ONG or 220 
24.00 
27.00 
30.00 
30.00 
' 30.00 
40.00 
45.00 
50.00 
60.00 
70.00 
70.00 


Single Phase 


1 100 oF "2200—- 110 or 220- 
> i. Sarr 
2200 — or 440-v., type 


2200—220 or 440-v., type 
Pe Es Kesebwecvecses 


—— ee 


23 
1 
9 


TRANSFORMERS Continued 


11000—220 or 440-v., type SK. 


95.00 


e 4% Feo or 440-v. hype 8 80.00 


15 
50 
100 


Oe or O-v., 


120.00 


Ret ele ay goa 0.00 
440 my lo or 220-v., type 
Se ata as 5's, 68a ck 0.00 
11000—220 ‘or 440-v., 
WO Oc kh ib vs os 385.00 


a. ae Tires 4g, 


e. 


20 
18 
24 
20 


w 
p= Oem Se ee 


Wwe te 


Cu, 
1 

10 

19 


Kw. 


L—60 CYCLE Bac 
1100-2200—122 >. 244-v io bo 





6 
1 2200—110 e 220- 00 
1 2080—110-v........ .00 
1 3200 — 123 or 244-v. .00 
1 5 20 PR py. .00 
1 1100-0r 2200-—- —55 or 110-v 20.00 
2 1100 or 2200—110 or 
ES eee 24.00 
2% 1100 or 2200—55 or 110-v 27.00 
2%1 — = 2200—122 or 244- 
ee es ae age 27.00 
3 1100 rn 2200—110 or 220 
Ree St OO he ie 30.00 
1100 or 2200—122 or 244 
NS Skt cecal exis 09-0 30.00 
3 2200—1 10 or 220-v...... 30.00 
el! ae 45.00 
5 5200 or 6600—122 or 244 
Ss Latha -9.5.6 8 6:06 0-018 65.00 
74 2200—B75-v 65.00 
i“ or 2200—110 or 220 
aed teri lied oe 70.00 
10 2200-236 or 440-v..... 70.00 
25 11500-—115 or 230-v 175.00 
25 13200—2300 or 4000-v 175.00 
37 % 11000—2300 or 4000-v 225.00 
50 6600—220 or 440-v 275.00 
50  13200—220 or 440-v. .. .275.00 
50 13800—230 or 460-v.....275.00 
THREE ra ASE, CYCLE, OIL 
HANSFORMERS 
Kw. Each 
15 G. E., type al , 2080— 
230 or 460-v......... $100. 
15 Wasenhees. type ST, 
2080—20 or 460-v.. . 100.00 
30 G. E., type er. 2080— 
230 or 460-v .00 
30 Westinghouse, ‘ty e ST, 
2080—23 0 or 40 . 160.00 
50 Westinghouse, type ST, 
2080—230 or 460-v.. . 240.00 
5 G. E., type HT, — 
230 or 460-v.......... 240.00 


CELLAR EOI TRANSFORMERS 


Qu Kw Cycle—Oil Each 
2% Crocker-Wheeler, form A 
2200—110 or 220-v... 30.00 
8 2% Meneer type B, 2200—- 
110 or 220-v......... 30.00 
1 Crocker-Wheeler, 440— 
—110 or 220-v........ 33.00 
1 3 Wagner, it yet 1100 or 
2300—110 or 220-v.... 33.00 
1 3 Posesnd. type A A, 1100 or 
2200—1 33.00 
1 3 ~=©Pittsburgh, 00 ~ “3200 
—110 or 220-v........ 33.00 
1 3 Adams-Bagnall, 2200— 
110 or 220-v.......... 33.00 
1 3 Wagner, t a 2200— 
110 or 220-v.......... 33.00 
see =e 2200-110 or 
6.4... conan 'M, 2200- er 
agner, t e — 
110 or 2 Pe, 40.00 
1 7% Moloney, HE, ‘1100 or 
2200—110 or 220-v. 60.00 
2 10 Moloney, HE, 1100 or 
2200—110 or 220-v... 70.00 
1 10 Stanley, type BO, 1100 or 
2200—110 or 220-v. 70.00 
4 10 Wagner, HE, 1100 or 
2200—110 or 220-v.. 70.00 
3 10 #£=Kuhiman, 2200—110-v.. 70.00 
1 10 Burke, 2200—220 or 449 
No ase 05 Se sieaid 70.00 
1 10 Ft Wa * type A, 6600 
1 12% aan €320-v tiéb 95.00 
—— type 
2200—110 or’ 220-v 75.00 
1 15 eae type AO, 440— 
2 rrr 
5 20 # Moloney, t HE, 6 
—110 or 220-v........ 00 
1 25 # =Packard, 2200—110 or 
De che ease 0.00 
3 25 Atoms Degees. 6600— 
OE ss es cances 175.00 
3. 25 Adams-Bagnail, 13200— 
ao ene awk 6s 175.00 
1 30 Wagner, t ° HE, 220— 
oe ee .00 
2 50 Adams & Bagnall, type E 
(new), 440—110 or 220 00 
2 200 FL To ty e A, form 
B wee 10% taps), 
2200—220-v.......... 
2200 Ft. Wayne, t A, form 
B, 2200—440-v..... ae .00 








SSeS SESCRE™ HM SSSSsooso oo 5853 5 
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STEPHEN HALL & CO. 


Z : 
2 = 
2 i 
: e . — . z 
i New and Used Electrical Equipment—Condition Guaranteed—Ready to Ship : 
3 Slip Ring Motors—3-Phase, 60-Cycle 3-Phase. 25-Cycle Motors MOTOR GENERATOR SETS = 
= Hp. Volts Speed Make Type 200 440 500 Genera! Electric, sl. rg. 1—325-kw., 259-volt, 514-r.p.m. Gen. Elec. MPC = 
= 400 440/220 514 General Electric 4 25 220/440 750 Burke sq. ca. Interpole Generator coupled to 500 hp., 2300- = 
2 389 30008 General Electro Mo) 15 320/440 750 Burke oa. ea | xolt"Seph. Obey. Gen. eo. ‘Porm Hy sd. c8. EB 
- 200 220/440 600 General Electric M \ mio 5! j Z = 
= 150 22 600 General Electric M Squirrel Cage—3-Phase, 60-Cycle Motors 1—175-kw., 125-volt, 600-r.p.m. Crocker-Wheeler = 
= 150 550 600 General Electric M Intersole Generator, coupled to 240-hp., 2200- = 
= 150 220/440 600 General Electric M 150 220/440 720 General Electric K ove Sip. Seer. Coastal Rueete aye = 
= 150 = =220/440 720 Westinghouse Cw 150 2200 720 General Electric K 1—75-kw., 125-voit, 1150-r.p.m. Westinghouse = 
a 150 5. 720 Westinghouse Cw 100 440/220 720 General Electric K Type SK Generator connected to 112 H.P = 
2 100 22 720 General Electric M 75 2200 720 GeneralElectric K 220°440-volt, 3-ph 60-cy. Westinghouse = 
;. 2 oe. OS eaten ff 75 440/220 720 General Electric K Type CS Motor.” : : 
2 75 330 720. General Electric M 50 = 440/220. 1200 General Electric K 1—T0-kw.. 260-volt, 700-t.p.m. Crocker-Wheeler @ 
2 75 2200 720 General Electric M 50 440/220 900 General Electric K interpole Generator, coupled to 100-hp., 22 = 
= 75 220/440 720 General Electric M 50 550 900 Westinghouse cs 440-volt, 3-ph., 60-cy. squirrel cage motor. a 
= 75 = 440/220 1200 GeneralElectric MT 40 440 220 900 General Flectrie KT = 
= s 440/230 5i4 Genera | Electrie M 35 550 900 Genera! Electric K cea ae pemcantp eee 2 
= 5 veneral E 26 3 c —27 va. Westg. volt, -F.p.m., 2- or = 
= 50 550 900 General Electrie M = = ‘oe Genie ae phase, 60-cycle, R.F. Gen. with belted exciter. = 

50 440/220 900 GeneralElectric M 25 220/440 900 Westinghouse cs 1— 200-kw. General Electric, 2300-volt, 600-r.p.m., s 
E 50 22 20) 46Genera i Ebectrio M 29 900 General Electric KT 3-ph., 60-cy,, Type ATB with belted exciter. = 
5 50 440/220 1200 General Electric M 25 440/220 eneral Elec : 1—60-kw. Westinghouse, 220/440-volt, 900 r.p.m, = 
= 35 440/220 900 General Electric M 25 220/440 720 General Electric K 3-ph., 60-cy. Gen. with belted exciter. = = 
= 35 200 900 Genera | Electric M 20 220/440 900 General Electric K ie 30-kw. General Electric, 240 480-volt, 1200- = 
= So gg ae Sa eee sf DIRECT CURRENT GENERATORS rp.m.. 3-ph., 60cy. Type ATB with belted = 
a exciter. = 
aq 15 220/440 720 GeneralElectric M = 
= DIRECT CURRENT MOTORS Kw Volts Speed Make Type ENGINE GENERATOR SETS = 
= 350 230 450 General Electric MPC 300 250 500 General Electric MPC 1—75-kva., 240-volt, ary +. .m., 60-cy., 2- or 3-ph. = 
s 200 230 800 General Electric RC 200 125 600 Crocker-Wheeler Interpole Westinghouse, A. . direct con- a 
g 175 115 525 Crocker-Wheeler Interpole 175 250 950 General Electric C nected to 12x14 EAs Ball, side crank engine = 
= 125 1 8 500 aes hones intespele ‘ar 3 _ a Interpole with exciter and switchboard panel. 5 
3 rocker - eele 25 26 > = = 
= .75 115 400 Crocker-Wheeler D 100 250 575 General Electric CLB ee ee eee Cli‘ 
75 = ©230 850 Westin ghouse SK 75 250 850 General Electric D o Ww Electri = 
2 50 115 750 Westinghouse SK 70 125 475 Crocker-Wheeler D Ie, ew. an. Bee = 
= 50 220 525 Westin ghouse Ss 70 250 700 Crocker-Wheeler H D.C. Generator, dir. conn. to 8x10 = 
= 35 230 700 Crocker-Wheeler I 50 125 850 Westinghouse SK Engine. = 
= 30 110 575 Westinghouse 8 45 125 975 General Electric CLB 1—375-kva., 240 /40-volt, 240-r.p.m., 3-ph., 60-cy. = 
= 25 230 750 Crocker-W heeler I 40 250 375 General Electric CLB Westinghouse engine type Generator, without 2 
3 15 230 1250 = Allis-Chalmers Interpole 40 250 1100 Crocker-Wheeler I engine. = 
: If your requirements are not listed, write us, as we do not attempt to list our entire stock. F 
Srveconannuannannneeneeeevenecscanancuacocaceeseseeesveencaggcsucoavoccegpeeseeavvvcccssuuauoaoncaceevencevevnsvgnounaceuansescesceeneavvveussuusativucveeesucevenuacusacuouavcecceragvaceesennnvaueeuccoauaceeyceasene4eaueuucncegeegeereeeeeaecUuuen Uo ecoecaeeeeee eee ETTNENTANNNA 





No. Hp. Rpm. 
400 450 
200 900 
200 720 
15+ 514 
150 720 
150 600 
100 900 
100 900 

75 690 
50 900 
50 900 
50 900 
50 1150 
40 17 
40 7270 
30 =1150 
25 1200 
25 1200 
20 900 
20 1200 
860 
15 1200 
7% 1200 


1800 
1200 


900 


OB mee te osu? Qed mame OO Pt 0 Ht OD pt at Ppt tt Pt pt PE A Pt 
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5 
3 
3% 600/1800 440 
3 
2 


Incorporated 


“3° and eta ae Lis dened ae or 


TELEPHONES: Scie York Direct Wire: Rector 3891; HOBOKEN 3750 





= | =. 
cae L.LHEMPHILL & CO. Inc. 


WM ELECTRICAL ENGINEERS AND EQUIPMENT }: 
801-807 Williams St. NorthBergen. N.J. 


A. C. MOTORS—3 PHASE, 60 CoS 


Volts Mak 
2200 E., oath 
220/440 1.E., 
2200/440 Cr. -Wh., sl.rg. 
2300/440 G.E., Form L 
2200 Cr.-Wh., sl. rg. 
220/440 Cr.-Wh.,sq-eg. 
220/410 Ideal sq. ce. 
2200 G.E. synch. 
220 Cr.-Wh.., sh.rg. 
220/440 G.E.,sl.rg. 
220/440 Westghse.,sl.rg 
220/440 Cr.-Wh.,sq.ce 
220 Fairbs.-M orse 
220/440 Westghse.,sl.rg 
220/440 G.E. sq. cg. 
220 G. E., br. new 
2200 G. E., K 
220/440 ~—s Allis Chal. 
220/440 G.E.,sq.cg. 
220/440 G.E., sq. cg. 
220/440 Otis sl. rg. 
220/440 
220/440 Allis ‘Chal. 
220/440 G.E. 
and Westghse. 
220/440 G.E. 


220/440 


G.E_ new var. 
speed 
KT vertical 


1800 220 /440 G.E. 
2-Phase Motors on request 
C. MOTORS—3-PHASE, 25-CYCLE 
150 480 2200 *Westg., sl.rg. 
15 750 220/440 - G.E.,8q. ca. 
B.C. nao VOLT 
150 Cr.-Wh. Int. 
100 5a0 Westghse. 
75 550 G. E. 
50 600 Westghse. 
30 1000 Westchse. 
15 900 Allis-Chal. 


Smaller sizes on request. 


AVVAEVUGAENUUUUUEOUONUEUDTEEAEAEEOESQEQUO0G000US EDEN OEEEEEAOEEEEOOETEUOEOES OE EEETOEODEUO AO ONEEOOEEEEOEOEEEOOESEOOOREREOOOEEEOOOG POREEUGOOEEEOOGCEEEAOOEOUOOEEES EROS EEEU OO UOEEO OO OEEE 


* 
Patt pat at pas Oe ee tat bad ta 09 ob bP ot i et md a ent 9 Od BG Om RO 
. : 


Telephones: 


Union 1166, 6505 


D. C. GENERATORS—125 VOLT 
5, 10, 20, 22, 35, 50, 75 Kw. 
D. C. MOTORS—230 VOLT 


Hp. Rpm. Make 
75 775 Cr.-Wh.C.C.D. 
100 500 Diehl 
90 470 G. E., C.L. 
75 750 Dieh] 
55 675 Diehl] 
50 200 Dieh] 
35 700 Cr.-Wh. 
25 1300 Sprague 
25 600 /1200 Allis-Chal. 
20 650 G. E. 
20 700 Holtzer Cabot 
15 750 Holtzer Cabot 
15 1250 Allis-Chal. 
10 1200 Allis-Chal. 
10 850 G. E. 
10 275/1575 Allis-Chal. 
7.5 625 7. BE. 
3 = G. E., new 
4 Holtzer Cabot 
ae MOTORS—125 Ye 
80 D.L.C. 
35 a7 Were 
20 650 Allie: Chal. 
15 775 SK, Westg. 
5 700 Dieh] 
5 385 G.E. vert. 
3 1100 = E. 
3 1700 E. 
A. < GENERATORS 
Kw. Rpm, Volts Make 
300 450 2300 G.E., P 
100 900 2200 West. G 
75 900 2200 G. E. 
75 600 2 Fc West. 
50 1200 West.G 
TURBINES” 


1—475-kva., 3600-r.p.m., 3-ph., 60-cy., 220/440 


Ve» 


Ww estinghouse, 


direct connected exciter. 


i 


nen-condensing, 


with 


kw. DeLaval, Crocker-Wheeler, 3-wire 


/250-v., Complete, operated one year. 


ENGINE GENERATOR SETS 
kw., 250-v., D.C. Gen., connected to 
~~ Aths-Chal., 18x36 right-hand Corhss Engine. 
1—150-kw. Bullock 120 V. D. C. generator 150 
rev. dir. conn. to 17 x 24 Fitchburgh engine. 
1—150-kw., 220 r.p.m. 125/250-v., G. E. 3-wire 
engine type generator. 
1—100-kw., 125-v., 2-wire, D.C. Westinghouse 
R.H. gen. conn. to Harrisburg std. tand 
cud., 11x18x13 engine, 275-r.p.m., complete 
1—75-kva. General Flectrie, 257 r.p.m., 3-ph. 
60-cy., 440/2300-v., dir. conn. engine gener 
ator sets, 
1—New 24-kw., G. E. 60-cy., 3-ph., 2300-v. 
Generator, dir. con. 45 hp. Mianus improved 
Diesel engine, complete with switchboard, 


MOTOR GENERATOR SETS - 
300-kw., 720-rev., 125/250-v., 3-unit set con. 
sisting of (2) 150-kw., 125-v., .~G.E 


gen. (1) 450-hp., 440/2300-v. motor, 

300-kw. 500-v., 3-ph., 60-cy., 2300-v., Westing- 
house syn. "motor generator set. 

250-kw., 450-250v. Al-Ch. Gen. 375-hp. 2300 
v.GE. Syn. Motor. 

150-kw, 860 r.p.m. 250-v. Cr.-Wh..with 225-hp., 
3-ph, 60-cy. 220/440-v. wound rotor Ind. 


Motor. 

100-kw., 250-v. Gen., 900-r.p.m., 220/440-v. 
syn. motcr. 

50-kw., 720-rev., 250-v. Gen., 75-np.,220/440-v. 
motor 

10-20-25-40-kw., 125-v. Exciter Sets. 

Balancer Set. 


5-kw. 
TRANSFORMERS 

3—75-kva. Genera] Electric Type H, Form KS, 
60-cy., 440-v. 110/2.0-v. 

1—3-ph., oil-insulated, self-cooled, O.D. type 
5000-kva. , 44. 000-¥. delta, 22, 000-v. 
— connected 22,000-v. delta, high ace 

1,000-v. low side. 


4 41con 150-kva., sos? 8000/2300-v., G. E 
form KDD, brand new 
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3-Phase, 60-Cycle 

Koa, Generator 

625 Gen, Elec. 

500 Westghse. 

375 Gen. Elec. 
315 Ridgway 

300 Allis-Chal. 

250 Allis-Chal. 
200 Westghse. 

175 Allis-Chal. 

150 Gen. Elec. 

120 Gen. Elec. 
100 Ridgway 

100 Gen. Elec. 

90 Gen. Elec. 

Gen. Elec. 
Ridgway 

Gen. Elec. 

Gen. Elec. 
Westghse. 

Gen. Elec. 

Gen. Elec. 


Engine 

Curtis Turbine 
Parsons turbine 
Curtis Turbine 
Ridgway 

Skinner 
Allis-Chal. Corliss 
Erie Ball, 4-vaive 
Allis-Chal 
Skinner Unafiow 
Hamilton, 4-valve 
Ridgway 
Harrisburg, 4 valve 
Ames Unaflow 
Chuse, 4-valve 
Ridgway 

Skinner 

Erie, 4-valve 
Harrisburg 
Skinner 
Skinner Unafiow ° 


Make 
Allis-Chal. 
Allis-Chal. 
Gen. Elec. 
Gen, Elec. 
Gen. Elec. 
Gen. Elec. 
Westghse. 
Gen. Elec. 


A. C. Units ] Montgomery Street. JO Gt a ae” Generators 


BOILERS 


Four 315 H.P. Stirling 
A.S.M.E. code, 180 Ib. 

pressure, with Jones Stok- eo. 
ers, complete $10,000. Gen. Elec. 


Gen. Elec. 
Gen. Elec. 


Gen. Elec. 

4 VALVE UNIT 5 Gen. Elec. 
125 kva. General Electric 3-ph., 
60-cy., Alternator, dir. con. 
17x18-in. Harrisburg late type, 


4-valve engine. wo years 
service. Practically new; $2500. 





ar 
200 
360 
S60 
200 
360 
360 
360 
600 
4609 
608 
900 
900 
1200 
120 


4 VALVE UNIT 


312 kva., Gen. Elec., 3 ph., 60 
cy., dir. con. 19x20 Erie Ball 
4 valve Engine, $5500. 


UNAFLOW UNIT 
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240 kva. Gen. Elec. 3 ph., 60 
cy., dir. con, 17x20 Ames Una- 
flow Engine. One year service. 
$5500. 


TURBINE UNIT 


1875 kva,. Allis-Chalmers 2 or 3 


» 60 cy., with surface con- 


denser and all uipment. 
Immediate delivery. $17,000 





AUAEREAUANNEEOOCNNEOGOGUOAACOLONOELUNEGECUEUGUHUUONAEDEOOOEESEGOEOOTUAEEEUDEUOETEUUAEEOUTOOAUA EET AED EDT EEE E TEE 


CORLISS UNIT 


225 kva. Wghse, 3 ph., 68 cy., 
dir. con. 16x24 Monarch Heavy 


Duty Engine. $3500. 


3 WIRE UNITS 


2—200 kw. Westinghouse, 250- 
125 v., dir. con. Monarch Heavy 
Duty Corliss Engine; $3500. 
300 kw. Ditto; $4750. 


Boilers, Engines, Motors and Generators 
All sizes. Write for information 








125 kva., Gen. Elec., 3 ph., 60 
cy., dir. con. 19x20 Erie Ball 
4 valve Engine, $2500. 


BLEEDER TYPE 
TURBINE 


625 kva. Westinghouse, 3 ph., 
60 cy., A.C., with exciter, 
switchboard and _ condenser. 
Instant shipment, $9,000. 
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GOOD ) USABLE “EQUIPMENT 


BOILERS—FIRE TUBE 


H. fo Make 
is Murray 
Murray, Springfield 


&e 


Lyons & Penn 
1 — Frost 
1— Murray 
1— Fi Penna. 
BLOWERS 


CHOKE COILS 


3—G.E. 4600 volt on marble slabs 
6—G.E. 660 volt on marble slabs 
CONDENSERS 

Worthington 7,000 sq.ft. 

Wheeler 8,000 sq.ft. 

Wheeler 16. 000 sq.ft. 

ENGINES 
S Mk fe 


Murray Standard Corliss 75 
Saurray Standard Corliss 100 
Murray Standard Corliss 161 
Fairbanks-Morse 50 oilengine 


Pressur 
150 Ib.e 


2—Sturtevant exhausters No.5 44 type A.10,000 ¢.ft 


Fairbanks-Morse 25 oilengine 
EXCITERS 
75 K.W.Turboexciter DeLaval 
35 K.W.Turboexciter Curtis 
FANS—D. C. 
Stationary — oscillating — exhaust — ceiling 
G. E., Westinghouse — other makes 
Ne, Size, In No. Size, In. 
6 6 6 10 
27 8 188 12 
27 8 153 16 
ll 56 in. cetling fans 
e Exhauts 24 51 as 
1 DeVilbiss 


PRICED TO MOVE AT ONCE 
All this equipment was replaced by reason of changing to 60 eycle A.C. in formerly D.C. and 25 cycle Districts: 


CABLE 

2300 volt, 3 cond. 

2300 volt, 3 eond. 

6600 volt, 3 cond. 

6600 volt, 3 cond. 

3/ 6600 volt, 3 cond. 
4 13,200 volt, 3 cond. 


PePFSP 





FREQUENCY CHANGERS 
60 Cycle 
150 Kva. Genaral B Electric. 
Generator, 2300 volt, 62 % cycle. 
Motor, 2300 volt, 25 ey¢le 
3 500kva., General Electric. 
Generator, 2400 volt, 62 4 cyele. 
Motor, 6600 volt, 25 cycle. 
1000 kva. General Electric. 
Generater, 2400 volt, 62 % cycle 
Motor, 6600 volt, 25 cycle. 
1250 kva. General Electric. 
Generator, 2400 volt, 62 4% eycle. 
Motor, 6600 volt, 25 cycle. 


ROTARY CONVERTERS 
275 volt, 250 RPM., 25 sere: 


1—750 KW.., 
type HC., 1—G.E. transformer, 825 K 
3/6 phase, 6600 /186 volts. 


1500 KW... 275 volts, 214 RPM., 25 cycle 
type HC., Yee ney. single phase, trans- 
Phi "750 KVA., 13,200—460/220 volt, 

cycle 

1500 KW., geese volts, 214 RPM., 25 
eyele, mv $4 CB., 1—G.'E. transformer, 

3-6 phase, 6600-186 volts 

13000 KW, 2257300 D.C. volt, 300 RPM., 
25 vor ype HCC., 1—G,E. ‘transformer, 
2200 K , 3-6 phase, 6930-195 volts. 

2—200 Ww 125 volt, D.C. transformer for 
25 cycle side. 


All above with equipment necessary for 
operation. 





75 K.W. 
eycle, generator direct connected to Erie City 


steam 
18.5 K.W. 


_ BRSRSRASE 


No. 116—Twenty-five 


No. 814 


ENGINE GENERATORS 
Warren Electric, 3 phase, 2300 volt, 60) 
engine 


ongberg, 3 phase, 240 volt, 60 ayecle,. 
direct connected to Engberg vertical steam 


engine 
} 25 K.W. Gencral Electric generator 2300 volt, 3 


phase, direct connected to 4 cylinder gasoline: 


engine 
GENERATORS 

K.W. Westinghouse 2300 volt, 3 ph.,. 60) ey. 
K.W. Westinghouse 2080 volt, 3 bh 1». 60) oy. 
K.W. Westinghouse 2200 volt, 3 ph.,, 60) ex. 
K.W. Elec. Mach. 2300 volt, 3 Dh., 60) ep. 
K.W. Westinghouse 2300 volt, 3 +> OD ey. 
K.W. Gen. Elec 125 volt, > 

K.W. Fair.-Morse 2300 volt, 3 Dh. >, 6® ey. 
K.W. Gen. Elec. 2300 volt, ». TG ey. 
K.W. Fair.-Morse (2300 volt, 3 »», 6@ ey. 


INDUCTION REGULATORS 


Make Am tho rape Valteige 
1 Ww etinenense 2200 
1 Gen. Elec. . 2200 
Gen. Elec, i50 3 2200 


LIGHTNING ARRESTERS 


0. Make Volts 

2 Gen. Elec. ~—_ 6900 

1 Gen. Elec. H 4600 

i Gen. Elec. H 9200 
METERS 


cyele watthour meters. 
General Electric ona" estinghouse, two and 
three wire, single and three phase, 5 to 1000 amps. 
-D.C. watthour meters, Gen. Elec. and 
Vetieghowe, two and three wire, 5 to 500 amps., 
ype M. 


D. C. AMMETERS 


No. 32—Thompson, Gen. Elec. and Weston from 


0 to 10 amps. and Q to 12000 amps. 


This Is Not a'‘Complete List of Available Equipment. 
NOTE: As we are constantly changing over more A.C. districts it will pay you to let us know your needs. 
Address all inquiries to W. C. Blair, Industrial Engineer. 


KANSAS CITY POWER & LIGHT CO., 1332 Grand Ave., Kansas City, Mo. 


CoAT TOTTORI ETTOAHMMU 3 
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MOTORS—TRANSFORMERS 


AT ATTRACTIVE PRICES 
MOTORS—3-PH. 60-CYC. 220 /440-V. MOTORS—3-PH. 60-CYC. 220/440-V. (Cont'd) 


J 





‘Qu. Hp. Speed Description Tupe Qu. Hp. Speed Description Tupe 
S10 1200 General Electr KT. guulret Cae | } 32 908 General Rtnctre KF Squirrel Cage 
ee 1300 Alte Chale * eee Gane 1 37% 1150 General Electric ITC _ Slip Ring 
1 10 1200 Allis-Chalmers ese eee Squirrel Cage l 40 900 General Electric LM Slip Ring 
12 10 900 General Electric KT. Squirrel Cage 1 40 850 G e 1 Electri KT Squirrel Cage 

52 10 720 General Electric KT. Squirrel Cage i 50 1150 ee c. Gaateeeh Came 
1 10 680 General Electric I-M. Slip Ring ; = ti ee wtectrie Itc sit ine 
> ee ot. saree 1 50 $70 Fairbanks-Morse Squirrel Cage 

5 es.ing Cc Squirrel Cage : . 4 oom °° ‘ “ 
1 15 1200 Fairbanks-Morse B. Squirrel Cage : = boo Gseore’ ve KT Sousee —= 
3 15 1200 General Electric KT. Squirrel Cage i 73 850 a h mers éci..’ saunre’ pa 
1 15 1200 Alle-Chaimers- (tists. ts Squirrel Cage i fo 580 Ww hae ena cw. sh a Rin age 
: ’ Ee Ma mg tv s- sawere: nae 2 100 1800 Lincoln (2200 V.) eles Squirrel Cage 
1 15 1200 Robbins & Myers K. Squirrel Cage 1 100 850 Wacheass ** (a <° Gaaneer ce 
1 15 900 Westinghouse Cs. Squirrel Cage . 58 ae CCL Scuirrel Cana 
2 15 850 Crocker-W heeler ....+. Squirrel Cage 2 «(i ae Geant benerie t in tu 
1 15 900 sgeneeas Epere KT. Squirrel Cage 1 150 850 Genarat Electric LK Se Saoeed Cage 
: iz he ae i: acuirel Gate 1 150 600 General Electric (2200 V.)__‘I. Slip Ring 

2 , § 2 : os FS ; 

5 } bd i 1 150 600 General Electric (2200 V.) I-L. Wound Rotor 
a. -& oe a EM op Ring 1 200 600 Gen. lec. (220-440 V.) Slip Ring 
: 40 1900 Westhuibtiine GCL auirrel Can 1 250 600 Allis-Chalmers (2200 V.) wees Slip Ring 
1 20 1200 Fairbanks-M orse aes Slip Ring 1 400 720 General Electric (2200 V.)__..... ° Slip Ring 
: 2 : Foe pea —— ae ae _ T SFORME 

2 2 General Flectric af Squirrel Cage RAN RS 

2 20 1200 Westinghouse Cs. Squirrel Cage : 

10 20 900 General Electric KT. Squirrel Cage No. Koa. Voltage Descriptton 
1 20 900 eR Squirrel Cage 3 50 4 230/4 General Electric A-L 
1 20 860 Westinghouse cs. Squirrel Cage 3 33 3200 30/490 General Electric H-KDH 
2 20 900 Lincoln Cc. Squirrel Cage 1 50 2200 /220/440 Genera! Electric H-K 
1 2 720 Westinghouse CS. Squirrel Cage 1 15 2300 /230/460 eee Ye - 
2 25 1200 General Electric KT. ae Cage 2 15 550/110/220 General Electric H 
1 25 900 General Electric I-M Slip Ring 1 15 2300/230/460 Westinghouse = = caceuee a 
3 25 900 General Electric KT. Squirrel Cage 1 10 2300 ‘230/460 Pittsburgh oat eabenineal 
1 25 900 Lincoln Cc. —- Cage 3 7% 440/110/220 General Electric H 
1 25 840 Westinghouse 4 Slip Ring 1 440/110/220 Westinghouse ~ 
1 30 900 General Electric I-M Slip Ring 1 5 440/110/220 Pittsburg are 
1 30 850 Westinghouse cs. Squirrel Cage 6 5 440/110/220 Crocker-Wheeler seesee 
2 30 850 Westinghouse CCL Squirrel Cage 10 5 440/110/220 » Genera! Electric # 


We also have a large stock of D. C. Motors, Motor Generator Sets, Engine Generator Sets, etc. 
May we send you our complete stock list? 


123-125 N. 3rd St. R, SCHEINERT CO, Philadelphia, Pa. 


CRG OREO 
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60 CYCLE TRANSFORMERS 





2—2500-kva. G. E., 3 ph., 30,000-60,000 vy. prim., 14,500 v. secy. 
1—1500-kw. G. E., 3 ph., 13,200 v. prim., 6600-2200-500 v. secy. 
2—1000-kw. Westghse., 33,000 v. prim., 2300 v., Scott conn. secy. 
3—1000-kva. Westghse., single ph., 6600 v. prim., 2300 v. secy. 
3— 500-kva. G. E., Type H, 2200 v. prim., 550 v. secy. 

3— 500-kva. Westghse., single ph., 6600 v. prim., 2200 v. secy. 


4— 400-kva. Pittsburgh, 6600 v. prim., 440-220 v. secy. 
3— 333-kva. G.E. Type A, form L, single ph., 11500 v. prim., 230-460 v. secy. 
2— 250-kw. G.E., Type H, 13200 v. prim., 2300 v. secy., Scott conn. 


GENERATOR SETS 



































_. a ee a v. prim., 2300 v. secy. 
es : = : ~ a — 200-kva. Westghse., v. prim., 2200 v. secy. 
1—50-kw., 250-v., D.C. Gen’l. Elect. Genera 3— 200-kva. G. E., Type H, 2200 v. prim., 244-488 v. secy. 
tor, 60-kva., 3-ph., 60-cy., 2300-volt, 1200 2 ht Hees Sn clin eeenaen 433 Vv. secy. 
Re» . / ‘ — 100-Kva. G. » & : ° Vv. prim., 120-240 vy. secy. 

r.p.-M., Synch. Motor. A.C. and D.C. 3— 150-kva. Pittsburgh, 11,000 v. prim., 155-186 v. secy. 

Switchboards 3— 100-kva. G. B., Type H, 6600 v. prim., 605-545 v. secy. 
it} y 3— 100-kva. G. E., 2300 v. prim., 220-110 v. seey. 
1—75-kw., 125-v., D.C. Allis-Chalmers, 3-ph., A pp — ae on 520-400 v._ Guay. 

} - 7 = : 2— -kw. estghse., Type S, . -» 220 v. secy. 
Im 60-cy., 2300-v., 900 F-Pt. Synchronous 4— 100-kva. Pittsburgh, 2200 v. prim., 110-220 v. secy. 

Motor Generator Set. A.C. and D.C. 2— 100-kw. G. E., Type H, 6600 v. prim., 373-385-397 v. secy. 
Hy Switchboards 3— 100-kva. G. E,, Type H, 34,600-60,000 v. prim., 440-220 v. secy. 
| ha | witcnhboards. 3— 100-kva. G. E., Type iH 34,600-60,000 a gee ~— v. secy. 
| . 2— 175-kva. G. E., Type H, 2 v. prim., 5 Vv. secy. 
le 1—100-kw., 125-v., D.C. Allis-Chalmers 3— 175-kva. G. E.. Type H, 11,000-9900 \v. prim., 6600 v. secy. 

Fe ae 2 -Vv h- 3— 75-kva. Pittsburgh, 2200 v. prim., 110- v. secy. 
3-ph., 60-cy., 2300-volt, 900 r.p.m., Syn 1— 50-kva. G. E., Type H, 550 v. prim., 220-110 v. secy. 
i chronous Motor Generator Set. A.C. and 1— 40-kva. Westghee.. 7690 sve prim... 440 v secy. 
} *’ Swi ; 1— 40-kva. G. E., pe H, v. prim., - v. secy. 

} } D.C, Switchboards 3-- 31 %-kva. a £500 F, Stee 575 . — 

1— 25-kva. Kuhlman, ph., -4) v. prim., v. secy. 

q 2—150-kw., 250/275-v., D.C. Westgh., 3-ph., 9— 25-kva. Pittsburgh, 2206, v.. prim., 220-440 v. secy. 
ms ? i 5 . 2— 25-kva. G. » Type H, v. Prim., -220 v. secy. 
60-cy., 2300-volt, 900 r.p.m., Syn. Motor 9— 20-kva. G. E.. Type H, 550 v. prim., 220-110 y. secy. 

Generator Sets. A.C. and D.C. Switch- 9— 20-kva. G. E., 1200-2400 vy. prim., 120-240 v. secy. 

board 4— 15-kva. G. E., 1200-2400 v. prim., 120-240 v. secy. 

q oards. 1 10-kva. G E., 1200-2400 ¥- prim., 120-240 y, gee. 
a 5— -kva. Westghse., 1200- v. prim., 120-240 v. secy. 

1—300-kw., 250-volt, D.C. Willey Gen’l. 






: Elect., 3-ph., 60-cy., 2300-volt, 450 r.p.m., 25 CYCLE TRANSFORMERS 








Synch. Motor Generator Set. Complete 2—2500-kva. G. E., 3 ph., 30,000-60,000 y. prim., 14,500 9, secy. 
equipment. 1—1500-kva. G. E., 13,200 v. prim., 6600 v. secy. 

6— 500-kva. Westghse., 13,200 v. prim., 6600 vy. secy. 

6— 100-kw. G. E., 13,206-11,880 vy. prim., 185-370 v. secy. 


3— 75-kva. G. E., Type H, 12,500-11,750 v. prim., 678 v. secy. 


If you do not find transformers of size and charaeteristics required, write us 
and we will quote you from our available list. We also have on hand complete 
equipment from a transformer sub-station, from 33,000 volts to 13,200 and 
2200 volts, including lightning arresters, disconnecting switches, panelboards 
and instruments. 


ARCHER & BALDWIN, INC. 


114-118 Liberty St., New York City 
Telephone 4337-4338 Rector 
Send for description and prices 






REBUILT-IN-OUR-SHOPS 


Operating Condition Equal to New. 
Fully Guaranteed. 












Miller-Owen Electric Co., Inc. 


Pittsburgh, Penna. 
Ask for Stock On Hand Bulletin. 


ELECTRICAL MACHINERY 
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SAVE HALF YOUR MOTOR COST 
=> 


3 Phase, 60 Cycle, 220/440 Volts 
Make 


5 


Ap. 


dynamo reconditioned at our sho 
into every job and guarantee eac 


3 
. Hp. 
250 


5 


Phase, 60 Cycle, 220/440 Volts 
Make T 


You can save nearly 50% of the price of new equipment by buying good used apparatus from us. 
can be honestly classed as equal to new. 
rebuilt motor to be free from electrical and me 


SLIP RING 


ype 
A-C.motoronly ANY 
A.C., 2200 v.new ANY 

Three Bearing 

G.E. I-M 
G.E. (2 ph.) 
G.E. 
G.E. (3 bear.) 
West. 


Speed 


A motor or 
We gut our 18 years’ experience 
chanical defects for one year. 


< 


CURRENT—230 Volts—Cont’d 
Cr-Wh. CM 

G.E. CL 

G.E. CL 
Sprague 

Sprague 

G.E, 

G.E. 

Sprague 

Ww 


est. 
C.&C. (Opentype) 
G.E. 
Cr-Wh. 


DIRECT 
35 





4—5 amp., 110 v., Type “C’’ Thomson Meters. immediately write 

76—5 amp., 110 v., Type “‘E’’ DC Duncan two-wire meters. 

115—5 amp., 110 v., Type “‘D’’ DC Sangamo meters. The FUERST-FRIEDMAN Co. 
2—5 amp., 100-125 v. DC two-wire a “E’’ Duncan meters, Cleveland, Ohio 
4—5 amp., 110 v., Willis Straight line—glass box meters. . 
3—5 amp., 100-110 v., Thomson Recording meters. Over —— eee _suetarte, aqutouben’ 
4—5 amp., 220 v., two-wire Duncan meters. n cR. 


1—150 hp., 485 r.p.m., 440 v., Westinghouse (slip ring). 
1—150 hp., 490 r.p.m., 440 v., Allis-Chalmers. 

1—50 hp., 750 r.p.m., 440 v., General Electric. 

1—40 hp., 750 r.p.m., 440 v., Fairbanks-Morse (slip ring). 
1—30 hp., 
2—25 hp., 


1—20 hp., 730 r.p.m., 220 v., Westinghouse. 


V. M. NUSSBAUM & CO., Fort Wayne, Ind. 


G.E. 
G.E. 
G.E. 
G.E 


20 G.E. CVC 

Also 111 smaller sizes down to 1/6 hp. 
DIRECT CURRENT—110/125 VOLTS 
. Hp. Make 

40 Diehl 

20 cpraqee 
15 Electro Dynamic 
Watso 


‘E. (25 ey.) 
G.E. 


G.E., 

West. (2 ph.) 
Wagner (2 ph.) 
El. Mcbhy.( New) 
West 


G.E. (New) 
G.E. (550 v.) 
G.E. (New) 
Lincoln, (550 v.) 
G.E. (New) 


3.E. (New) 
G.E. (25 cy.) 
Wagner (2 ph.) BR 00 
All complete with pulleys, bases and Controllers, 


DIRECT CURRENT—230 VOLTS 
Hp. Make Type Speed 
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G.E. 
G.E. (New) 
Allis-Ch. 

G.E. (Form L) 


Also 150 smaller sizes down to \ hp. 
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2 Phase, 60 Cycle, 220/440 Volts 
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SOSSOHWN 


Diehl 7 1000 
Also hundreds of smaller sizes down to 1/30 hp. 


New Stock List Just Issued 


L. J. LAND 


207 Centre St.. 
NEW YORK 


Phone: Canal 9310 


Sprague 
C.&C, 
G.E. 
G.E. 
West. 
Allis-Ch. 


G.E. 

C. & C. Interpole 
West. 

West. 

Sprague 

West. 
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Also 145 smaller sizes down to \ hp. 
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JF. , in purchasing electrical equipment, 
you demand reliable guaranteed re- 
built machines at a price that saves 
you money. and need the equipment 






USED DC METERS 





SE TOUNETEDALEUDGAEDOGELAUOGEDONEUOOAADOULEESD OuGane 


1—10 amp., 110 v., Willis straight line—glass box meter. HNUNUAELUOOGDAUOEOOONOOUGUOSUEOOOONSOOONEDOGUGOOONOEOUSOSOOOUOESOOONOSEQOOONUNEQNOUCUSNONOOEOOEUOGUUSASOLEDSGOEUUCOUSOOOUENENOROOEOAEOOLOODEOUNRONELEDRCOERONLOEY 
13—10 amp., 

97—10 amp., 

2—10 amp., 220 v. DC Type D-5 Sangamo meters, 

2—10 amp., 220-225 v. DC Type ‘‘E’’ Duncan two-wire meters, 

1—15 amp., 100-125 v. DC Type ‘‘E’’ Duncan two-wire meter. 2000 kw. General Electric 

3—20 amp., 110 v. DC Type D Sangamo meters, 1000 kw. Allis-Chalmers 

1—25 amp., 110 v. DC Type D-5 Sangamo meter. 3 phase, 60 cycle, 1800 rev. 2300 y., or 4000 v., each with 
2—40 amp., 110 v. DC Type “D’ Sangamo meters. Alberger surface condenser, pumps, etc., etc. 

1—50 amp., 220 v. DC’ Type D-5 Sangamo meter. Can be seen in operation. Immediate delivery. Genuine bargain 


1—150 amp., 220 v. DC Type D-5 Sangamo meter. to quick buyer. Telegraph inquiries at our expense. 
Other Bargains 

J. V. WALLACE CO., INC. 

“America’s Electrical Clearing House’’ 


11 Wall St., Schenectady, N. Y. 
auesuunnuanuenuaguenvencuscusceanenneancevcevsenucavasvensesneenvesesnsenuasnsnsenszanencenssseasencccscanseuveneagnassnnsauenuegsagsaggsnueaasvenny 


THE McGRAW CO., Sioux City, lowa 


E 
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110 v. DC Type “‘E’”’ Duncan two-wire meters, = 
110 v. DC Type D-5 Sangamo meters. 
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WHAT HAVE YOU 


FOR SALE 
FOR RENT 
FOR EXCHANGE *® 


Cheeses EERE 


3 PHASE 25 CYCLE MOTORS 


Up-to-date buyers in 
this industry watch 
the Second - Hand 
Equipment pages of 
this paper. 


750 r.p.m., 440 v., Fairbanks-Morse. 
750 r.p.m., 440 v., G. E. and Westinghouse. 
Low Prices. 


Many smaller sizes. All guaranteed 
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“Opportunity” Advertising: 


Think “SEARCHLIGHT” First! ole 
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JUNE 28, 1924 
Electrical World 
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TURBINES 


3—250 kva. unused, 220-v., 3-ph., 60-cy., 3600 r.p.m., Allis- 
Chalmers to a Moore condensing type turbine and direct con- 
nected exciter. 


1—300 kva., 440-v., 3-ph., 60-cy.. 3600 r.p.m., Westinghouse 
generator to a Westinghouse- Parsons steam turbine. with 
Wheeler Condenser and Engineering Co.’s Admiralty type con- 
denser; also Blue Vermont marble panel for generator with 
three 600 amp. ammeters: one 100 amp. D.C. ammeter: one 
600 v. A.C. voltmeter on swinging bracket with exciter switch, 
main switch and rheostat. 


1—300 kw. Westinghouse direct current generator, Serial No. 
1821519, 900 r.p.m., 500 amp., 550/600 v., direct connected to 
No. 3292 Westinghouse steam turbine, 6000 r.p.m., non-con- 
densing. This turbo-generator could be used for belt drive by 
using pulley in place of generator. A new alternating current 
generator could be bought to replace the direct current machine 
and make a cheap and very fine unit. 


1—375 kva. Westinghouse generator, 3 ph., 60 cy., 2300 v., 900 
r.p.m., connected through reduction gear to Westinghouse 
frame 3-EHNC turbine, condensing, with switchboard. 


1—625 kva. Westinghouse generator, 3 ph., 60 cy., 2300 v., 900 
r.p.m., connected through reduction gear to a frame 6-EHC 
Westinghouse turbine with Westinghouse-LeBlanc turbine driven 
condenser, with switchboard. 


1—2500 kw., 3125 _kva., 2300-v., 3-ph., 60-cy.. 80% P F., 1800 
r.p.m, type ATB. General Electric horizontal type Turbo- 
generator with Westinghouse-LeBlanc condenser. An_ excep- 
tionally fine operating unit. New cost about $65,000.00. 


CONDENSER 


1—Wheeler 14—a two pass surface condenser containing 848 sq. ft. 
of cocling surface made up of % in.—OD No. 18 BWG brass 
tubes 8 ft. tong, expanded at both ends in rolled Muntz metal 
tube sheets with corset lace packing and brass screw ferrules. 

1—Wheeler 8x14x2%x12 combined vacuum and tail pump. 

1—10-in. vertical water sealed automatic exhaust relief valve. 


George SACHSEN MAIER co. 


930 North Third St. 
Philadelphia, Pa. 


Bargain Before Moving 
MOTOR GENERATOR SET 


100 kw. General Electric. 150-hp. Synchronous Motor, 440-220 
v. AC., 3 ph., 60 cy.; direct connected to 100 kw. direct cur- 
rent generator, volts 250-270 at speed of 1200 r.p.m. Complete 
with three panel instrument boards with full set of meters, 
rheostats, and switches. Practically a new outfit at less than 
one-half of the original cost. Price, $2500.00. 


TWO ARC WELDER 


Wilson Welder. Type DA; 15-hp. A.C., 3-ph., 220-v., 60-cy. 
Motor, direct connected to Ridgeway 10% kw., 35-v., 300 amp. 
generator, speed, 175; also 15-hp., 230-v. D.C. Ridgeway Motor 
as spare to make this a D.C. outfit. Complete with two panel 
boards, switches, controls and welding tips. In A-1 condition. 
Price, $900.00. 


LOUIS E. EMERMAN & COMPANY 


1761 Elston Avenue, Chicago, IIl. 
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Power Plant Equipment 


2500-kw., G. E. Turbine, 3-60-2300-v. Condenser. 

1—750-kw., Syn. G. E. Converter, 240-120-v. 
3-60-13,800 or 6900 v. 

1—500-kw., Syn., G. E. Converter, 240-120-v. Panels, Transformers, 
3-60-13,800 or 6900 v, 

1—775-kva., Westinghouse-Hamilton Engine Set, 3-60-480 v. 

1—NEW 500-kw. Allis-Chalmers Turbo, 3-60-480 v. 

1—250-kw., 125-v., Diehl Generator, D.C. to Kerr Turbine. 

1—150-hp., Gen. Elec. 3-60-220-v. Motor Generator Set, 250-125 v. 

1— 75-kw., Allis-Chalmers-Skinner Engine Set, 250 v. 

6—333-kva., Pittsburgh, single ph., 60 cy., Transfcrmers, 
13,200 v., secondary 2300 v. 

3—200-kva., Packard, single ph., 
v.. secondary 575 v. 

15—Panels, switchboard equipment, all purposes. 

4—72-in.x19-ft., 6-in., HRT. Mass. Std. Boilers, breeching, all fittings, 
pumps, feed water heater, making complete heating plant, serving 
60.000-sa. ft. radiation. 
NEW 25-Ton Baldwin, 4-Wheel, Standard Gauge, Gasoline Locomotive. 


COMPRESSORS to 5000 ft.—Steam and Electric 


A. LEE ELLIS, 10 High St., Boston, Mass. 


Telephone: Congress 4597 
ASUUDADUNENNONUDEAUSUOODUNEDOODEDONUAEODOGODOEOEESOCUEOOEOOEOEDOODECUNEOEROCOEDOEOOOVEDOOUARUODEOOEEAEDODOCOOODOCONDORDEODOUOSOURUCUOOOOL 


Panels, ‘Transformers, 


primary 
60 cy., Transformers, primary 13,200 
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For Sale for the 


Account of the Owner 


A. C. GENERATORS 





1—200 Kw. G.E. 60 cy., 3 ph., 2300 v., 600 R.P.M. ( 4.7 t 
*1—400 Kva. G. E. 60 cy., 3 ph., 480 v., 164 R.P.M. ( 4.1 

1—450 Kva. G. F. 60 cy., 3 ph., 2300 v., 300 R.P.M. (14.26) 

1—900 Kva. G. E. 60 cy., 3 ph., 2300 v., 240 R.P.M. (14.26) 


A. C. GENERATOR SETS 


1—150 Kw. C. W. 60 cy.,3 ph., 440 v. Ames Engine (14. 23) , 
1—200 Kw. Westg. 60 cy., 3 ph., 2300 v. Belted Bates Corliss Engine 


(13.3) 
D. C. GENERATORS 
1—300 Kw. Westg. Engine type 250 v., D.C., 240 R.P.M. (19.16) 


D. C. GENERATOR SETS 
250 v., 2 w. Skinner engine (23.12) 


MOTOR GENERATORS 


1—25 Kw. G. E. Generator, 125 v., D.C. Motor, “IQ,” 60 cy., 2 ph., 
220 v., 1200 R.P.M. (23.12) 


ROTARY CONVERTERS 


1— 200 Kw. Westg. 60 cy., 6 ph., 2300 v., 550 v., D.C. (4.8) 
2— 500 Kw. Westg. 60 cy., 6 ph., 2300 v, 600 v. D.C. (21. 15) 
*1—2200 Kw.G.E. 60 cy., 6 ph., 13200, '6600 v., 590 v. D.C. (7. 


SQUIRREL CAGE MOTORS 


1—25 H.P. Lincoln, 60 cy., 3 ph., 440 v., 720 R.P.M. (14.23) 
2—30 H.P. Westg. “C.S.” 60cy., 3 ph., 440 v., 3400 R.P.M. (14.23) 
2—40 H.P. Westg. “CS” 60cy., 3 ph., 440 v., 1200 R.P.M. (14.23) 


SYNCHRONOUS MOTORS 


1—75 Kw. C. W. 


1—150 H.P.,G.E., “ATI,” 60cycle,3pk., 440 v.,720 R.P.M. (21.16) 
2—200 Kva.,G.E., “AQI,” 60 cycle, 2 ph., 2,300 v., 900 R.P.M. (125) 
2—1500 H.P.,G.E. “ATI,” 60 cycle, 3 ph., 2,300 v., 257 R.P.M. (3.11) 


SLIP RING MOTORS 
“CW” 60cy., 3 ph., 220/440 v., 1800 R.P.M. 


(14. 23) 
“ANY” 60cy.,3ph., 440v., 1750 R.P.M. 


(14. 28) 
*1—100 H.P.G.E. “MTC” 25cy., 3 ph.,440v., 1750R.P.M. (12.2) 
4—125H.P. Lincoln“C17” 60cy.,3ph., 440 v., 1750R.P.M. (16.10) 


1—150H.P. Alhs. “ANY” 60cy.,3ph., 440v., 1750R.P.M. (14.28) 


CRANE MOTORS 
6— 10 at. Westg. “‘C’’ 25cy.,3ph., 440v., 


5—15 H.P. Westg. 
1— 75H.P. Allis. 


750 R.P.M. (23.16) 


16— 30 . Westg. ‘C” 25cy.,3ph., 440v., 750 R.P.M. (23.16) 
TRANSFORMERS, 60 CYCLE 
283— 5 Kva. Westg. “—— 1 pn. 6,900 v. —460/230 v. (23.14) 
16— 10 Kva. Westg. = 1 ph. 6,900 v. —460/ 230 v. (23.14) 
10— 10 Kva. Westg. “— 1 ph, 2,300 v. —460/230 v. (23.14) 
1— 30 Kva. Westg. “eo” 1 ph. 2,200 v. —110/220 v. (21.16) 
3—37 \; Kva. Westg. “gr 1 ph. 2,200 v. —110/220 v. (21. 16) 
13— 50 Kva. Westg. “a 1 ph. 6,900 v. —460 /230 v. (23.14) 
7— 75 Kva. Westg. a 1 ph. 2,300 v. —460 230 v. (23.14) 
1— 100 Kva.G.E. “H.T.—R.P." 1 ph. 11,000/22,000 v.— 
2,200 ‘4,400 v. (4.5) 
7— 100 Kva. Westg. — 1 ph. 6,900 v. —460 /230 v. (23. 14) 
3— 333 Kva.G.E. “H—R.P.” 1 ph. 11,500, 23,000—2,200/2, raed 
(4.5 
1— 400 Kva.G.E. “H.T.—R.P.” 1 ph. 10,000 v.—1,100 v. (4.5) 
3— 500 Kva.G.E. “W.C.—B.” 1ph. 21 ‘000 v —2, 300 Vv. (4.5) 
1— 500 Kva.G. KB. “W.C.—H.D.” 1 ph. 19,000/21,000 v— 
2, 100/2,300 v. (4.5) 
3— 500 Kva.G.E. “O.1—W.C.” 1 ph. 44,000 v.—2,200v. (14.26) 
1—1000 Kva.G.E. “O.1S.C.” 3 a 66,000 v. —13 +200 /22,850 7 
(14. 26 
1—1550 Kva.G.E. “O.1.W.C.” 1ph. 44,000 v.—2,200v. (14.26) 
* 3—2000 Kva. Westg. ‘‘O.1.8S.C.” 1 oo 66,000 v.—25,000 v. (23.13) 


4—3333 Kva. Westg. ‘‘W.C.”’ 1 ph. 11,800 v. —2,380/4,125 Ye . 
(8.8) 
* 2—8,500 Kva.G. E. “W.C.” 3 ph. 24,000 v.—2,400v. (21.14) 
TURBO GENERATORS 
1— 400 Kw. Westg. 60cy.,3ph., 240 v. 6,000/900 R.P.M. 100 No. . » 
1— 500 Kw. Westg. 60 cy., 3 ph., 2,400 v. 3,600 R.P.M.175No.8, _ 
100 deg. S.H. (13.2) 
1— 750 Kw. Westg. 60 cy., 2 or 3 ph., 2,300 v., 3,600 R.P.M., 160 No. 8 


(2.12) 
1—1000 Kw. G.E. 60cy.,3ph., 2,300 v. 3,600 R.P.M. 175 No. S (11.86) 
1— 1500 Kw. G.E. 


60 cy., 3 ph., 2,300 v. 3,600 R.P.M. 175 No. S (11.86) 
1—3500 Kw. Westg. 60cy., 3 ph, 2,300 v. 1,200 R.P.M. (2.13) 


* Never used. +t Reference number. 


Have You Any Surplus Electrical Equipment? 


ALLEN ASHLEY 


150 W. 42D STREET, NEW YORK 
Telephones: BRYANT 4325-2129 
“Surplus Machinery Clearing House” 
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TRANSFORMERS 


All Transformers Have Necessary Oil 


5—6-10-kva. G. E., 440-110 v. 


i 

3 

= j—I-kva. G. E. ‘Transformer, 1040-2080 v. 
3 primary, 115-230 vy. secondary. 

i 2—5-kva. Westinghouse Transformers, 2200 vy. 
= primary, 230-115 v. secondary. 

= 1—5-kva. Gen. Elec. Transformer, 1100-2200 v. 
3 primary, 110-220 v. secondary. 

= 10—75-kva. Wagner, 220 v. primary, 460-230 v. 
3 secondary. 

: 3—50-kva, Pittsburgh Transformers, 5700-6600 
3 v. primary, 110-220-440 v. secy. 

2 1—75-kva. Westinghouse, 2200 v. primary, 440- 
3 220 secondary. 

z 1—75-kva. Westinghouse, 2400 v. primary, 480- 
3 240 v. secondary. 

= 3—100-kva. Packard, 2300 v. primary, 440 v. 
: secondary, 

= 16—100-kva. Wagner, 2200 v. primary, 4160-230 
3 Vv. secondary. 

= 3—100-kva. G. E., 2300 y. primary, 230-460 
3 v. secondary. 

a 4—200-kva. Wagner Transformers, 6600 v. 
: primary, 220 v. secondary. 

= 7—100-kva. Packard, 33,000 v. primary, 2300 
3 Vv. secondary. 

z 2—400-kva. G. E., 33,000 v. primary, 2300 v. 
3 secondary. 

2 3—500-kva. G. E., 29,700-33,000 v. primary, 
5 2300-4000 yv. secondary. 


Miami Conservancy Dist. 
Electrical Division—Dayton, Ohio. 
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Blowers and Fans 


1—160-in. Buffalo Steel 
Draft Fan. 


Plate Induced 


2—120-in. Buffalo Steel Plate Induced 
Draft Fans. 
10—Connersville 26x36-in. horizontal top 


discharge gas blowers. 
8—24-in. Buffalo electric disc 


fans, single 
phase motors. 


8—30-in. Buffalo electric disc fans, single 
a ase motors. 
3 Root High Pressure Style D 


Blower. 


Write for prices and specifications. 


NASHVILLE INDUSTRIAL CORP. 


Old Hickory, Tennessee 
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Automatic Spot Welder 


47 kw. Winfield Automatic Spot 
Welder, $500. 
Motors 
25—% hp., 1 R.K.T., 3 ph., 6 cy., 220 
v., 1800 r.p.m. motors, $10 each. 
Motor Generator 
45 kw., 125 v., D.C., Westinghouse, 


S. K. Generator, to 75 hp. G.E. 
slip-ring motor, 2 or 3 ph., 60 cy., 
220 v., $1000. 


L. J. LAND 


207 Centre St., New York City. 
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Air Compressors 


For Sale 


1—Laidlow Dunn Gordon Air Compressor; 
steam size 5 in. (Corliss Type Poppet 
Valve) 15% i diameter high pressure 
eylinder, 25 in, diameter low pressure 
eylinder, 36-in. stroke. Air cylinder 
16 in. high pressure, 26 in. low pres- 
sure, 6-in. air line; capacity 2200 cu. 
ft. at 110 Ibs. 

1—Chicago Pneumatic Tool Air 
Compressor (Slide Valve) Steam Pipe 
5 in.; 20 in. high pressure, 31 in. low 

pressure, 24-in. stroke. Air 16% i 

high pressure, 27 in. low pressure: 

in. air line: 1580 cu. ft. of air per 

minute of 100 Ibs. 

Call or Write, 


J. F. TORRENCE 


Fifth Avenue, pittsburgh. Pa. 


Company 
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Westinghouse 


Direct Current Motors 
Type S-SA - SK - CD - 50% off list. 
Write for our complete list. 


IVES MFG. COMPANY 
Baltimore, Md. 
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Steel Poles 


1600 Hollow, Round, 
Steel Poles, approxi- 
mately 10 ft. 3 in. 
high, weight 52 Ib. 
each, 

Suitable for Lamp 
Posts, Cable Carriers, 
or heavy Fence Posts. 


Big Bargain 
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1000 G.P.M., 
3 PH. CENT. UNDERWRITERS PUMP 
1000 KW., 480 V., 60 CY., 3 PH. TURBO. 
750 KW., 600 V., 60 CY., 3 PH. TURBO. 


100 LB.—480 V., 60 CY., 


187 kva., 240/480-v., 60-cy., 3-ph. Engine 
Sets. Exceptional Bargains. 
60 Cycle, 3 Phase Turbos 


2500-1250-937-500 kva. Turbos. 
1000-750-500-400-300 hp. Motors. 
25-60 cy. Rotaries and Freq. Changers. 


4000 EDISON STORAGE 
BATTERIES 


10 Batteries per Case. 3 Cell 18 amp. 
Type BB-4. In original packages. 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind. 
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Power Plant 
Equipment 


1—1500 and 1—750 kw. G. E. Tur- 
bines, 3 ph., 60 cy. 2300 v. 

3—Wheeler Condenser Equipments. 

4—500 hp. Stirling W.T. Boilers. 

Boiler Feed Pumps, Feed Water Heat- 
ers, Air Compressor, Exciter Sets, 
Piping, ete. 


AOO0tS  SONUENUNEUAEOEOORAUEOUEAEDAEOEDOEOOOEOOEOUAEOOUEEANORESEOO EEO ECOOEOREOeeeCEEOERerneene seen. 


New Pittsburgh Coal Company 


R. W. Mackensen, Secy.-Pur. Agt. 
Columbus, O. 
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FOR SALE 


. . 

Street Lighting Regulator 
62 kw. General Electric Type R. N.. Form 
Cc. L., 60 cy. Primary voltage 2200: sec- 

ondary amp. 6.6. Serial No. 498516. 

W. N. ALBERTSON & CO., INC. 

First Wisconsin Nat'l Bank Bldg., 

Milwaukee, Wisconsin. 

OeRReReeneeneeeeRenteeeeeceeeeeeceeeee euenneneennennenevenensssvonsevesseoneseneneeetseeeeeersseeesEs 


STEEL PILING 


All Lengths and Makes 
We sell large quantities for construction 
power plants, hydro-electric projects, etc. 


ZELNICKER wST.LOUIS 


Phone-—Olive 3910 
Ra'lway &€ Contra to 
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BOILERS AT LOW COST | 


RS AT LOW COST 


ve, Babcock & Wilcox Stirling 

Wat Tube Boilers, Class M-30, 200 
Ibs. pressure. Westinghouse stokers 
and all accessories. 

2—300 hp. Heine. boilers, 150 Ibs. pres- 
sure. Murphy stokers and accessories. 

Write for list of Power House Equipment. 

NASHVILLE INDUSTRIAL CORPORATION 

Old Hickory, Tennessee 


Specvensensnsncennsnenencvecnacuscuunvaneenaceuacenveasccnssenscnenanendencnseononsennensussenensueanees 


12 82¢ 
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VoL. 83, NO. 26 
Electrical World 
pDDAOAORARACOREEDEDOGEERCCOROCSERSSCETESOUCEEE ORCC ER ECETERNCOReReeeceEReseeeeececececenee: eenseaee 
UNITS—A.C., 3-PH., 60-CY. “ 
1500-kw. Allis 2300 Allis Steam Turb, 
937-kw. Allis, 480 Allis Steam Turbine. 
rs G. 480 32x48 F. & S. Corliss. 

; 2300-v. Skinner Uniflow. 
3—300-kw. Westghse., 2300 18x28x24 Ham. 
250-kw. Allis, 2300 Kerr Steam Turbine. 
3—185-kw. W. E. 440 18x17 4-v. Harr’. 
3—-125-kw. G. E., 440 18x17 Herrisb’g, 4-valve. 
2—85-kw. Ft. W. 2300 12x18 Erie, 4-valve. 

UNITS—D.C., 250 VOLTS 
400-kw. G. E. 24x42 Ham. Cor. 
350-kw. Westghse., 25x30 Skinner Uniflow. 
300-kw. Westghse. Harrisburg, 4-valve. 
250-kw. C. W., 20x24 Chuse, 4-valve. 
2—200-kw. Westghse. 3 wire, 18x36 Corliss. 
200-kw. F. W., 20x42 Bass Corliss. 
150-kw. Westghse. 18x16 Erie Ball. 
100-kw. 
BOILERS 
13x13 and 18x18 2—600 hp.BW.4—315 hp. Ster. 
Motors—Air Compressors—Generators 
Let Us Know Your Needs 
H. R. Wilson Machinery Co., 417 Pine St., St. Louis 
POCOREeSAOEROARGREGREREGEROGREEREROROSERSSCORORSETERRAORERGROCERGAORERGARRDGEOORROGREES: nn 
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CONDENSERS 


2—No. 30 Schutte and Koerting Multi Jet 
Condensers. 

1—No. 5 Allis-Chalmers vertical jet con- 
denser. 


1—Ross surface condenser, size 200. 
i Write for list of Power House equipment. 
NASHVIL. “- plenty AL CORPORATION 


OOODOLUDUARROOGAEGORAADORELAGREOEED: 
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TRANSFORMERS 


New and Nearly New 


O. I. S. C. outdoor type, single phase, 
60 cy., 6,600 to 6,900 or 11,400 to 11,- 
900 v., “Y” to 220/440 secondary. 
12—100 kw.@$300. 

3—150 kw.@$375. 

6—200 kw.@$425. 

5—300 kw.@$550. 

2—50 kw. with 120/240 Sec.@$250. 


ROY BRENHOLTS, Trustee 


44 East broad Street, Columbus, Ohio 


Tryneeeneenenneneeraeeaeeeseeeseueeeeeneseneuenenenencensaencencenensaecuscceacsusnenennenes 





FOR SALE 


New 627 H. P. Boiler 


1—New 627-hp. Springfield All-Steel Sec- 
tional Water Tube Boiler, working 
pressure 225 Ibs., heating surface 6271 
sq. ft. Anyone contemplating installing 
a new boiler can get this one for im- 
mediate delivery. Write for complete 
specifications and _ price f.o.b. cars 
Springfield. 


U. S. Food Products Corp. (Ill.) 


Surplus Property Branch 
Peoria, Illinois. 


PITTI hhh 





TURBO-ALTERNATOR For Sale 


Account contracting for central station 
Jersey City, N. J. 


energy in 


250-kva., 200-kw., 600 


2300-v., 3-ph., 60-cy., 3600 r.p. “m. Allis-Chalmers 
alternator, direct connected to Kerr multistage tur- 
bine, condensing or non-condensing; complete 


switchboard. New 1919; 
be seen operating. 
SWIFT & COMPANY 
Construction Dept., Chicago, 
eceeceoecceses jeune 


INSULATORS 


75—High tension, 5 unit, pillar type, G.E. 
and Westinghouse. New. At one-third 
original cost. 

Also large assortment of new Lightning 

Arresters. 

HACKLEY MORRISON CO., 
Incorporated 
1708 Lewis St., Richmond, Va. 


splendid condition. Can 
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** SEARCHLIGHT” 
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JUNE 28, 1924 
Electrical World 
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USED POWER EQUIPMENT 


Released from service by a number of 
public utility companies 


SUOUOUEEQUCEROUDEODGUEEROEGSEGOUEROOSOCREGOUUENOCOOORSCHOGORRODESCORGORRGEODPRSSSSSSSSREES 


Teanannennnenens 


TANPAUGOAEOORORUGGUOULAGEEGERGOSODAGSSSRESEUSEORGOROOEOE REO RESEEsoeEE 


SUUNCOUEEUEREOOOESEOOSEEAUOUEOROOOEAOUCORESDERUSUEOAUGREOOTOOASAOOOUAOEREDOOERACHDESOOEESUOROUESEEOOORUECOONHROR ERGO ENE OECD RCtOceroEErOneD Eeeenvenevencenencecnnuncoussvuconensucssececuensusenecsonertrecranessnenseeenseraninees, : 


Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 71 Broadway, New York City 


FOR SALE 


1—Westinghouse-Parsons Steam Tur- 
bine, Serial No. 192, 1200 r.p.m., 
straight reactance, single flow, 
balance wheel type, direct con- 
nected to: 

1—Westinghouse A.C. Generator 2000 
K.W. 2350 KVA., 11000 Volts, 105 
ampere per teminal, three phase, 
60 cycle, 1200 r.p.m. Serial No. 


413303. 
Call or Write 


J. F. TORRENCE 


3722 Fifth Avenue, Pittsburgh, Pa. 





MOTORS 


All motors are interchangeable, 440 or 220 v., 
60 cy., 3 ph, A.C., 40 deg., unless otherwise 
stated, and are complete with starters. 

3—17 1% -hp. Gen, Elec. motors, cage type, 900 


r. p.m, 

1—25-hp. Imperial Motor, 1800 r.p.m., Frame 
241, Class A, Form C. 

2—500-hp. (Type ‘‘Any’’ 14-36-11) Allis-Chal. 
Fully Enclosed slip-ring, resistance grids and 
control panels. 

2—350-hp. (Type ‘“‘Any’” 14-36-12%) Allis- 
Chal. Open Type slip-ring, resistance grids 
and control panels. 


Motor Repair Parts and Electrical Supplies. Send 
for Catalog. 


Miami Conservancy Dist. 
Electrical Division—Dayton, Ohio. 
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FOR SALE 


2—175 kw. Westinghouse D.C. Generators, 
driven by Rathbun-Jones 3 cyl. 21x20 


gas engines. 


1—Rathbun-Jones 17x17, 3 cyl. Gas En- 


gine, with belt pulley. 


1—22.5 kw. Crocker-Wheeler D.C. Gen- 


erator. 


1—14 kw. Westinghouse D.C. Generator. 
2—tTransformers, Westinghouse, 240-120 


v., Type S. No. 11735-4B. 


er Motors, D.C. and A.C., up to 


75 


2200 ft. eRe. 0 Standard Lead Covered 


Cable, 19 strands. 


300 ft. No. 00 Standard Lead Covered 


Cable, 19 strands. 


350 ft. No. 3 Duplex Standard Rubber 


Covered Cable. 


350 ft. No. 3 Duplex Standard Lead Cov- 


ered Cable, 7 
250 ft. 
Cable. 


strands. 


Cable, 19 strands. 


1000, >. No. 0 Solid Rubber Covered 
‘able. 
150 ft. No. 0 Standard Rubber Covered 


Cable, 19 strands. 


150 ft. No. 000 Standard Rubber Covered 


Cable, 19 strands. 


150 ft. No. 0000 Standard Rubber Covered 


Cable, 19 strands. 
Traylor Engineering & 


Manufacturing Company 
Allentown, Pa. 


UU 


SOCCOOULESEEOESEODELECOOELGQUOURSCOQUCLOSECENACUOLOSEOOECRERCUDERSURORE COREE TOCRtReceeteetenesettE 


ELECTRICAL aa ew 
125—Motors 4 to 150 h y 
22—Type H No. 211982 (W) oil circuit 
breakers. 
Write for Bulletin 21 listing large stock 
of motors, generators, transformers, con- 
dulets, panels, switches, etc. 
NASHVILLE INDUSTRIAL CORPORATION 
d Hickory, Tennessee 
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1,250,000 C.M. Lead Covered 
300 ft. No. 00 Standard Rubber Covered 
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OIL ENGINES 


Full and Semi-Diesel 


of best known makes and types. New and 
rebuilt, for both stationary and marine 


service. = 
20 BHP. to 3000 BHP. i 

Gas and Gasoline Engines i 
5 







for all power purposes. 


Write or wire full details of your require- 
ments for quotations, proposals 
and deliveries. 


A. McMILLAN 
Specialist in Diesel type oil and other 
Internal Combustion Engineering. 
628 Monadnock Block, Chicago, Ill. 5 
= 
2 


CRANES 
2—6-ton Hand operated 
36-ft. span, with run- 
ways and supporting 
columns. Practi- 


cally new. $800.00 
each. 


Power Machinery Exchange, Inc. 
1 Montgomery St., Jersey City, N. J. 


i 


servenesniens epercnccncuscernccccescngccsgncascocsnsncnscsscccscveccsnacsssosacnocscuesnneneesstsuanenaseneneggnn eee 


FOR SALE 


Diesel Oil 


ae 
Engine 
McINTOSH & SEYMOUR 


665 hp. direct connected to 500 
kw., 25 cycle generator. 


TRANSFORMERS 


3—300 kva., 19100/33000 v— 
370 v. 
Type H, Form VDD. 


Olean, Bradford and Salamanca 
Railway Company 
Olean, New York. 
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TURBINES—CONVERTERS 

1—500-kw., 3600-r.p.m., G.K, 2300-v., 3-ph., 60- 

ey. turbine, Jet Cond., Ex., and all accessories 
1-—300-kw., G.E. Rotary with 6600 v. transformers, 
1—200-kw. G.E., with 22000/11000 vy. transform’s. 
3——200-kw. Westghse., with 6600 v. transformers. 
11000/6600 yv. transformers for 500 kw. Converter. 
All transformers, single phase, 60 cycle, O.1.8.C, 
Railway Type Converters, 600 volts D.C. 


Cc. M. a 
1162 Martyr Philadelphia, Pa. 
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Real Bargains 
BOILERS 


4—525 hp. B. & W., 165 Ibs., Rohney 
Stokers. 

2—440 hp. B. & W., 200 Ibs. Murphy 
Stokers. Diamond Soot Blowers. 
3—330 hp. Heine, ASME, 180 Ilb., Detroit 

Stokers. 
1—350 hp. Stirling, 175 Ibs. hand fired. 
2—207 hp. Geary, 170 Ibs. hand fired. 
2—175 5 hp. ‘a. 150 Ibs. hand fired. 
=—— hp. 72x18 H. R. T., Ohio Std., 125 


ROTARY CONVERTERS 


1—300 kw., G. E., type, HCC, 275 v. D. 
6 phase, 60 ae. 2300/4000 v. A. 
1—150 kw., G. E., ype. HCC. 275 v. D. 
3 phase, 60 ean 2300/4000 v. A. C. 


A. C. GENERATORS 


3 phase, 60 cycle. 

1—625 kva., Allis-Chalmers, 220 volts, 
120 r.p.m. D.C. 24x42 Corliss Engine. 

1—625 kva., Westinghouse, 2300 volts. 
150 rpm. D.C. 18x38x30 Hamilton 
Corliss Engine. 

1—500 kw., G.E., 480 volts, 3600 r.p.m. 
condensing Horizontal Turbine. 

1—400 kw., G. E. 220 v.. 1800 r.p.m., 
non-condensing Horizontal Turbine. 

1—315 kva.. Ridgway 240 volts, 180 r.p.m 
D.C. to 22x24 Ridgway Engines. 

1—175 kva., Burke, 480 volts, 257 r.p.m., 
D.C. to’ 16x16 Erie-Ba’ Automatic 
Engine. 

1—62% kw., Lincoln, 480 volts, D.C. 
11x12 Chandler & Taylor Automatic 
Engine. 


D. C. GENERATORS 


1—150 kw., Allis-Chalmers, 125 volts. D.C 
18x18 Skinner Engine. (Also for 250 v.) 
2—100 kw., Western Elec., 125 volts. 
D.C. 15x15 Skinner Engines. (also for 


1—75 kw.. G. E., 250 volts, D.C. 14x14 
Ideal Engine. 

1—50 kw.. Triumph, 125 volts, D.C. 11x12 
Skinner. 4 

1—50 kw., Crocker-V>¢eler, 125 volt. 275 
Tar “400 Amper_ Generator D.C. to 

x12 Brownell, Enclosed type Auto- 

aan Engine. 

1—17% _ kw., Triumph, 125 volts, D.C. 
8x8 Troy Engine. 


The Randle Machinery Co. 


1822 Powers Street, 
Cincinnati, Ohio 


C., 
Cc. 
Cc. 
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FREQUENCY 
CONVERTER 


Westinghouse 3 Bearing 


Generator: 2500 kva., 2300 volts, 463 
amps., 2 or 3 phase, 750 r.p.m. 

Motor: 2780 hp. (2140 kva. 1. P. F.) 3 
phase, 25 cycle, 2300 or 6600 volts, 
750 r.p.m. 

Exciter: Direct connected, 165 kw., 115/230 
volts, compound wound, 6 pole, inter- 
pole type, 750 r.p.m. Complete with: 

Exciter field discharge resistance, Motor 

field discharge resistance, Field rheostats 

for exciter, motor and generator. 
PRICE $7500 


The exciter on this set is sufficiently large 
to use as a starting motor if desired. 
Generator is a 2 phase machine at the 
present time but can be reconnected for 
3 phase, 2300 volts or 3 phase, 6600 volts 
without loss in capacity. 

Price includes set of new Westinghouse 
coils of any standard voltage for motor. 


MOORE & MacDONALD 
26 Cortlandt St.. New York 
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Accumulators and 


Compressors 

2x11%x50 Hydro Pneumatic Ae- 

ecumulators. 
4—15 and 26x*(x24 Compound Duplex 

Laidlaw Compressors. Pressure 60 Ibs. 
Write for list of Power House Equipment 
NASHVILLE INDUSTRIAL CORPORATION 

Old Hickory, Tennessee 
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MANSFIELD 


The Proper Way to Remove Burrs 


from punchings is to eliminate them before they start, 
Use good dies, regrind when burrs begin to appear. 


Then use MANSFIELD ELECTRICAL SHEETS and keep 
the regrinding to a minimum. 


MANSFIELD ELECTRICAL SHEETS ARE CLEAN 
INSIDE and OUTSIDE—AND GIVE MAXIMUM RESULTS 


Mansrieco SHEET & Tin Plate Co., MansrievoO. 


ELECTRICAL 
@~ SHEETS & 
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The Standard 
for Rubber Insulation 
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= 45 years the name “Okonite” has 


stood for the highest quality of Electri- : 


STH 


5 


cal Insulation for Wires and Cables. 


“Okonite” itself is a rubber compound never con- 
taining less than 30% by weight {over 60% by vol- 
ume] of high grade Para Rubber with absolutely no 
admixtures or substitutes. 
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MOLDED INSULATION 


BAKELITE-CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 
Prompt Deliveries. 

Send us your blueprints 
NORTHERN INDUSTRIAL 
CHEMICAL COMPANY 
11 Elkin Street, South Boston, Mass. 
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All products bearing the Okonite trademark carry 
with them our unconditional guarantee of excel- 
lence and unvarying reliability. 





Okonite is made in but one grade. 
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LAVAROCK Insulations 


Highest Heat Resistance 
and 
Dielectric Strength 
M. KIRCHBERGER & CO., Inc. 
1427—37th St., Brooklyn, N. Y. 
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THE OKONITE CO., Passaic, N. Je 


Sales Offices: 
NEW YORK ATLANTA PITTSBURGH SAN FRANCISCO 
Agents: Central Electric Co., Chicago, Ill The F. D. Lawrence Electric 


Co., Cincinnati, O. Pettingell-Andrews Co., Boston, Mass. Novelty Electric 
Co., Philadelphia, Pa. 


Canadian Representatives: Engineering Materials, Ltd., Montreal 
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- BAKELITE 
Leta GAG 


i TRADB MARK REG. U. 8. PAT. OFF. 
‘BEST BY TEST” 
2 








Molding Materials; Laminated Sheets, Tubes 
and Rods; Insulating Varnishes and Cements. 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd Street 2 
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LAVITE 
High Grade—Heat Resisting 
Machined as Accurately as Brass 


INSULATION 


D. M. STEWARD MFG. CO. 
Chattanooga, Tenn. 
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Newport Armature. Newport Electrical “A”. 
Newport Electrical “A” Special. 
Newport Pole Piece Steel. | Newport Rotor Steel. 
Write us for full information 


NEWPORT ROLLING MILL CO. 


Newport, Kentucky 
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LAVA 


unchanging, durable and 
always uniform under 
widely fluctuating tem- 
peratures, its applications 


for insulatin urposes 
Ask for Kruesi’s Book are oataeaaaea ow 


AMERICAN LAVA CORPORATION 
1419 Williams St., Chattanooga, Tennessee 
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ELECTRICAL SHEETS 


Unequaled for the Magnetic Circuit 


The various grades are made throughout for the purpose desired. 
Good clean steel is alloyed with the proper amount of Ferro-Silicon 
to give the results desired. It is carefully followed and inspected 
in every process from the open hearth to the finished sheet. The 


2 
s 2 
result is a highly desirable sheet, clean, free from loose iron = 
= 
= 
E 
= 
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oxide scale, correctly annealed, non-aging, having low core losses, 
and good permeability. 


Made under license from Sir Robert Hadfield’s patents. We will 
appreciate an opportunity of quoting you or of sending a specialist 
to consult with you. 


WHEELING STEEL CORPORATION 
Electrical Sheet Dept., Wheeling, W. Va. 


EM 


NATIONAL 
VULCANIZED FIBRE CO. 
Wilmington, Del., U. S. A. 


World’s Largest Manufacturers of 


HIGHEST RESISTANCE ELECTRICAL FIBRE 
—. See our large advertisement in other issues 


———— 
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ENAMELED 


Uniform 
MAGNET WWW 
m Gauge 


of Enamel or Cotton 


Insulation. 


Thorough Inspection 
Each spool carries an individual 
inspection number. 
Shipment from Stock 
Quick delivery of American Mag- 
net Wire is assured. Write for 

prices. 
The American Enameled Magnet Wire Co., 
Muskegon, Mich. 
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Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 
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| Standard Underground Cable Co. 


Manufacturers of 
Electric Wires and Cables of all kinds; 
also Cable Terminals, Junction Boxes, ete, 


Boston New York Philadelphia San Francisco Pittsburgh 
Washington Chicago Dejroit St. Louis 
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SAMSON SPOT CORD 
: FOR HANGING ARC LAMPS 
— era Fe : aie <> ee ain = ee ae 
U.S. Patent 
Office 


Hn. 







“SOLID BRATOED eS sneer 
Catalozue and Sam 
SAMSON | CORDAGE WORKS, BOSTON, MASS, 
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Magnet Wire that gives Dependable 
Quality to Electrical Apparatus 


Magnet Wire that gives Dependable Quality to Electrical Apparatus must 
possess, above all, the characteristics of perfect insulation and long life. 
Because of the rigid tests of all materials and steps in the process involved 
in its manufacture, and because that process is scientifically correct, Maring 
cotton covered and enamel magnet wire has won high repute among manu- 
facturers of quality apparatus. 


MARING WIRE COMPANY 
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‘‘American Brand” 


Weatherproof Wire and Cables, 
Bare Copper Wire and Cables 


has no equal for long, satisfactory economical service. 


“AMERICAN Brann” 





WEATHERPROOF WIRE AND CABLES 
HAS NO EQUAL 


American Insulated Wire and Cable Co. 


21st, Sangamon and Morgan Sts., Chicago 
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PUT d 


INTERIOR 
CONDUITS 


American Circular Loom Co. 
90 West Street 
New York 


Los Angeles 
San Francisco 


Seattle 
Toronto 
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Muskegon, Michigan 
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Note Protection at Gorners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 


Boston, Mass. 
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HaZard. 


RUBBER INSULATED 


WIRES; CABLES 


FOR over 25 years Hazard Wires and Cables 
have served the real needs of those who 
demand the greatest possible factor of safety 
in their electrical conductors. 

The supreme importance of really efficient rubber 
insulation on Wires and Cables is too often over- 
looked. 

Safety to life and limb, and long lasting service 
should carry more weight than low price or any 
other consideration. 

HAZARD Wires and Cables are safe. They stand 
up under unexpected surges in current because a 
high factor of safety is built into them—the 
compound ingredients are right, the formula is 
right, and the supervision and testing service are 
thorough. 


Hazard Mfg. Company 
Wilkes-Barre, Pa. 
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NEW YORK PITTSBURGH 
533 Canal St. Ist Nat’l Bank Bldg. 
CHICAGO DENVER 
552 W. Adams St. 1415 Wazee St. 
PHILADELPHIA BIRMINGHAM 
1004 Race St. 1701 First Ave. 


SAN FRANCISCO, Maydwell & Hartzell, Agents, 158 11th St. 
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“american” 
| aACHINERY 


NERY. of SILI COMPANY 


te. u.s PAT. nse. US OAT. OFF. 
HILADELPHIA 
ENNSYLVANIA 


MACHINES FOR 


DRAWING 
MEASURING 
RESPOOLING 
SATURATING 
RECLAIMING 
ENAMELING 
INSULATING 
PANNING 
VULCANIZING 
TAPING 
TWINING 
CABLING 
STRAN DING 


OF WIRE 
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MULTIPLE PULL-OUT 
With TRAVERSE for 8 Reels. 


Has 8 Independently Operated 
FRICTION CLUTCHES 
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243s SAFETY INSULATED 
e\S\ WIRE & CABLE CO. 
114 Liberty Street, NEW YORK 


CHICAGO BOSTON 
SAN FRANCISCO 
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W 381 Fourth Ave., Cor. 27th St. 


illiam Ryle & Co., New York City 


For Electrical Purposes 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK ! 


See 
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THE WORLD’S STANDARD 


“IRVINGTON” 


Black and Yellow 
Varnished Silk, Varnished Cambric, Varnished Paper 


Irr-O-Slot Insulation Flexible Varnished Tubing 
Insulating Varnishes and Compounds 


Irvington Varnish & Insulator Co. 
Irvington, N. J. 


Sales Representatives in the Principal Cities 
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Porcelain Cement 


High strength Mineral Cement for cementing brackets, 
screws and bolts to porcelain and glass insulators. 


Write to us for information on your cementing problems. 
REPARIT MANUFACTURING CO. 
701 Railway Exchange Bldg., Milwaukee, Wis. 
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“GARFIELD” INSULATION 


“GUMMON?” is the standard and original 
Cold Molded Insulation, made by the oldest 





and largest producer. Continuously im- 
proved to meet increasingly exacting re- 
quirements. 
GARFIELD MFG. CO. 
Garfield, N. J. 
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HARD PORCELAIN 


For Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
TRENTON, N. J 
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ELECTRICAL WIRES AND CABLES 


JOHN A. ROEBLING’S SONS CO., Trenton, N. J. 
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A SYNONYM oF QUATATY 

IN ELECTRICAL WIRE PRODUGTS 
JEN MANUFACTURING COMPANY 
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For electrical parts widely used in homes 


You can’t be too careful when selecting an insula- 
tor for electrical parts that are widely used in 





484 
St., 


ae Si 


and improvement of 


Broome St., 
37, Mass. ; 

Phila. ; 
Francisco, Calif. ; 


homes and public buildings 
and in daily use by everyone. 


This is why Spaulding 
Hard Fibre is used by the 
manufacturers of wall 
switches, snap _ switches, 
sockets and _ attachment 
plugs, whose names are 
synonomous with highest 
quality. 
Its great electrical resistance and 
mechanical strength are two of the 
reasons for its wide-spread popu- 
larity. Write for Samples and Prices 
SPAULDING FIBRE CO., 
312 Wheeler St., 
Tonawanda, N. Y. 
Branch Offices and Warehouses: 
New York City; 15 Elkins St., Boston, 
Lake St., Chicago; 141 N. 4th 


Clapp & Lamoree: 171 Second St., San 
310 East 4th St., Los Angeles, Calif. 


INc., 


659-661 W. 


1 
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Specific Gravity, 8.4 
Brinell Hardness:— 


Another Spaulding 
Insulating Material 
—is Spatidtng Bakelite- 
Duresto. It is a laminated 
phenolie condensation prod- 
uct that possesses high di- 
electric and mechanical 
strength—resists heat and 
cold—will not absorb water 
—is impervious to dilute 
acids, salt water and steam 
—is net soluble in most of 
the ordinary solvents and 
will not deteriorate with 

time or exposure. 


It possesses the high in- 
sulating qualities required 


for switch panels, terminal 
blocks, parts for wireless 


instruments, working under 
stress of high frequency, 
radio apparatus, such as pan- 
els, coils, couplers and nu- 
merous other electrical uses. 
Send for Samples 
and Prices. 
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Baker MANGANIN ‘ay 


ig PROPERTIES! >» ip): % 
Melting Point, 910°C. © J . eat os 


Hard worked, 179 
Annealed, 128 


4 mil Hard Fibre 
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This Company maintains a Special Department 
devoted exclusively to the production 








For Electrical Rickie 


Resistance at 15° C. is approximately 300 ohms per 
mil, ft. 

Temperature Coefficient of resistance betwéen 15° 
and 30° C. is less than .00001 per te 
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OUR SILICON ALLOY SHEETS (Hadfield Patents) are of special value and in- 
terest to all builders of dynamos, motors, transformers, etc. 
Write us for full information on Apollo Special E costae al, 


0u3, preemo Special Electrical, Motor Special Electrical, 8. 


( SPECIAL 


SRenrastdYS 


gees surposes— Black Sheets, Galvanized Sheets, Special Sheets 
ann we for stamping, Corrugated Sheets,-Formed Roafine and Sid- 
PITTSBURGH ing ie ‘ts, Tin Plates, Terne Plates, Black Plate, Etc. 


Electrical, American Armature, Pole Steel and Rotor Stevi 
Sheets. Shall we send electric al sheet booklet ? 
We also manufacture Sheet and Tin_Mill Products for all 





AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa. 


SUT 


For Rubber-covered and Weatherproof Wire. 


CANDY & COMPANY, Inc., CHICAGO 
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Insulating Waxes Saturating and Finishing 
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INSULATING COMPOUND i 


(TRUE TO NAME) 


WAXES 


Insulating materials 5 
of all kinds. Combination Waxes. 3 
HIGHEST EFFICIENCY GUARANTEED = 
Manufactured by 3 

a 








volts per .°C. 
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Electromotive Force against. Copper is 14 micro- 


Literature and quotations on request. 


Me BAKER&CO,INC 
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MICA 


Mechanical Uses 





Any Pattern, Size 
or Quality 


For Electrical and |JNDpJ] A—AMBER 


DOMESTIC 





AN 


ANACONDA COPPER Se ce 


co 


MINING COMPANY 
Conway Building, Chicago, 
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BRASS COMPANY 
lL. General Offices: Waterbury, Conn, 
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THE AMERICAN 





Se 


New York: 68 Church St. 


The largest and most complete stock in the country. 
Uncut sheet mica carefully selected to cut specified size 
making a minimum amount ot waste. Sixty-nine 
years in the business is our recor 


Samples and prices on application 








EUGENE MUNSELL & CO. 


Chicago: 542 S. Dearborn St. 
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NAUGLE POLES 


WESTERN & NORTHERN CEDAR 
Butt-treated or plain 


Since 1882. Reliable service— 
unquestioned quality. Large 
stocks — advantageously 
located concentrating yards. 


PENTREX butt-treatment. 


NAUGLE POLE & TIE CO. 
59 East Madison Street 
CHICAGO 
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Carrying Hooks 
Cant Hooks 
Wooden Mules 
Digging Bars 
Tamping Bars 
Tree Trimmers 
Pike Poles 
Climbers 
Deadmen 
Spoons Peavies 
Loys Shovels 
Reels Jenneys 


Leach Company 


629 Wood St., Oshkosh, Wis. 
Formerly Oshkosh Mfg. Company 
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Bus Bar Supports, 

Disconnecting Switches, 

Potheads and other special- 

ties for power station work give 

the most value for the money 
invested. 


Electrical Development & 
Machine Company 
PHILADELPHIA 
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“Texas Black Beauty” . 


CREOSOTED PINE 


Poles—Ties—Conduits 
Pressure Treated—Will Last For Generations 


ADULEDEAASEERAEEENEOSTEELELOUTEEED PELTED 


Texas Creosoting Company, Orange, Texas, U. S. A. 
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- CEDAR POLES | 


Quick Delivery 


Prices and Quality Satisfactory. “Producer Direct to Consumer” 


J. J. SEGUIN 
579 St. John Street, Quebec City, P. Q., Can. 


OETUUNEDELLUGUUGECEREUGOGNEERUDOAEGEGOEOUUOOOREEOUUOUNNOELEEEUGEREEELEOCOEDLEOETEOEETELEEUEECEUEL UES ERERORAOOEEEEEE EU OEEEETEC EU UEEEEEEE OD EO ESEEED EEE: 


SSUNUuNaenONantaceocnsnnnnunnyaeg an ved EEL UT HEET tg SRUUUOUEEUOOEEELANOUESEQUGOUOEDCUUEUSORELSUUOEEEE LOTR 


ce 


200 eee 


NORTHERN POLE & LUMBER CO. 
Duluth, Minn. 
Northern and Western 


CEDAR POLES 


Quick Shipments from Our Minneapolis Yard 
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: BELL LUMBER CO., Minneapolis, Minn. j 
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= M.L. Bruce Company : 
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Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 
Prompt shipments guaranteed. Ask for delivered prices 
T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumher Exchange, Minneapolis, 
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Minn. 
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SPECIFICATIONS 
Frame and Pins hot galvanized 
Association malleable iron, 
Contacts bus bar copper reinforced 

with Springs. 
Cartridge Castings brass with milled 
contact surfaces. 








BETTER DESIGN 
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Switeches—dArresters—Fuses—Sub-Station 
Equipment 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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Engineers and Contractors 


Milliken 
* Radio and Transmission 


owers 


3 Milliken Brothers Mf 
Woolworth Bidg. New Yor 
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Steel Transmission Towers 


RITER-CONLEY COMPANY 
Pittsburgh 
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The Open Type Matthews Fuswitch 


Rating 15,000 Volts, 100 Amperes, Rupturing Capacity Unlimited 
Prices $11.00 Each, Less Than 25—25 or More, $10.00 Each. 


Send for Bulletin 500 for full details. 


W. N. MATTHEWS CORPORATION 


MANUFACTURERS OF MATTHEWS MONEY SAVERS 
ST. LOUIS, U. S. A. 


BETTER RESULTS 
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SPECIFICATIONS—Cont’d. 
Cartridge 
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Tube weatherproof out- 


side best horn fibre inside. 


Insulators best grade wet process 
porcelain tested to stand wet 
flash over of 45000 volts and 
cemented to pins under water. 
All parts interchangeable. 









BETTER SERVICE 
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Disconnecting Switches 

Switching Equipment for Man- 
ual and Motor Operation 

Outdoor Substations 

Bus Supports, Choke Coils y 
for Indoor and Out- 
door Service 

Switchboard Fittings 

Copper Fittings 

Control 
Switches 


(be 


ELECTRIC POWER EQUIPMENT CORP. 
412-20 N. 18th St., Philadlephia, Pa. 
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TRANSMISSION 
STRUCTURES 
of 
Special 
High Elastic Limit 
Steel 


PACIFIC COAST STEEL 
COMPANY 


Manufacturers of 
OPEN HEARTH STEEL, 
Structural Shapes, Merchant and 
ane Bars. 
Gencral Offices: 
Rialto Bldg. .» San Francisco 
Plants: 
San Francisco, Portland, Seattle 
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Master 
electricity 
this summer 
for a big pay job 
in the fall 


You have a great chance this summer to put yourself in 
line for one of the really big paying electrical jobs. That 
trained men are needed is an old story, but it was never 
so true as it is now, as it will be next fall. There is an 
actual, urgent demand for men who know electrical 
practice complete, inside and outside work, central 
stations, and the whole subject. 


Just a few of the cooler evening hours each week with 
the Croft books and by September you will have an 
electrical knowledge that will pay you well indeed. The 
Croft books tell you all that an expert must know. They 
are easily read. You can master them quickly and with- 


out trouble. They assure you of a bigger and better 
job. 


It's worth doing—it’s really worth doing—this summer. 


The Croft Library 


No course, no set of books offers 
mastering electricity than the 
electrical educator. It is founded on practice—on work as it is 
actually done. It is jammed from cover to cover with the kind 
of hard-headed facts you want. Written so that the beginner 
can easily understand it, yet so sound, so thorough, that it is 
the daily guide of thousands of highly paid electrical workers 
and engineers. 

Croft and success go hand in hand. 
is obtained from thes« 
way to the top. 


Free examination—no money down—only $1.50 in 
ten days and $2.00 a month until paid. 


Fill in and mail the coupon attached and we will send you the 
entire set of eight volumes for ten days’ Free Examination. We 
take all the risk—pay all charges. You assume no obligation— 
you pay nothing unless you decide to keep the books. Then 
$1.50 in ten days and the balance at the rate of $2.00 a month 
Send the coupon NOW and see the books for yourself. ; 


ETE Maa a 


a quicker, 


surer method of 
Croft Library. 


It is a complete 


If your electrical training 
great books you are certain to win your 


McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


Gentlemen:—Please send me the Croft Library of Practical 


I i 
! l 
i i 
! 1 
{ Electricity (shipping charges prepaid) for 10 days’ free examina- ! 
: tion. If satisfactory, I will send $1.50 in ten days and $2.00 a ! 
i month until the special price of $19.50 has been paid. If not ! 
i wanted I will write you for return shipping instructions. (Write ! 
i plainly and fill in all lines.) ; 
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HEMINGRAY 


made in sizes up to 15,000 volts 


EST. 1848 INC. 1870 





For medium voltage lines 

Insulate with Glass 
Advantages! 
(1) Transparency 


Exposes internal defects 


(2) Non-Porosity 


Eliminates Moisture Absorption 
Sustains dielectric strength 
Prevents deterioration 


(3) Homogenity 
Insures uniform insulating properties throughout each 
insulator. 


Up to 15,000 standardize on Glass 
HEMINGRAY GLASS CO. 


General Office and Factory Muncie, Ind. 
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PORCELAIN INSULATORS 
HIGH TENSION -PIN-TYPE INSULATORS, 
WET PROCESS STRAIN INSULATORS 


GENERAL PORCELAIN. Co. 
Parkersburg, West Va, ‘ 
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| Shaw Lightning Arresters 
. 
: 


Standard in the Electrical Industries 
for 35 years 


Henry M. Shaw 


150 Coit St,, Irvington, Newark, N. J. 
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RAILWAY ano INDUSTRIAL L 
ENGINEERING COMPANY 
R GREENSBURG, PA. 
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3 = Automatic Starters Pressure Regulators = 5 
= = Circuit Breakers Remote Switches = = 
i : Hand Starters Tpansfer Switches : ; : 
= = arte e 2 
= : Magnet Switches Valve Control = 2 1 S S Oo m u Cc h : 
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How many breakers did you pay for last year 
and not get? 


Your fuse bill divided by the cost of a Roller-Smith Type P 
“Safety” circuit breaker gives a minimum figure. But this 
does not include three ever present losses as follows: 1. Cost 
of time due to shut downs. 2. Cost of lost production. 3. 
Cost of repairs necessitated by overfusing. It is a fact that 
if you are not now using circuit breakers you are paying for 
them just the same. 


For simplicity, ruggedness, speed, accuracy and reliability Roller-Smith 
circuit breakers are unexcelled. Open or enclosed, there is a type of 
Roller-Smith circuit breaker for every need. Bulletin No. D-560 gives 
all the details. Clip the slip. 


Guarantee 


The Roller-Smith Company guarantees all 
its apparatus to be made of materials care- 
fully selected as best suited to the respective 
requirements and flawless so far as inspection 
and test preliminary to shipment can deter- 
mine. 4t will replace or repair, within one 
year from date of sale, any defective apparatus 
Roller- Smith type P,_, aetey”: emt provided it is returned f.o.b. the company’s 
breakers are unique. ey are equippet ; 

with a strong, rugged, simple non-closable- Works at Bethlehem, Pennsylvania, for that 
on-overload mechanism. With this device, purpose. 

Huns it is absolutely impossible to close the 

breaker or hold it closed while an overload 

exists. 
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MAIN OFFICE WORKS 
237 Broadway, NEW YORK Bethlehem, Penna. 


Offices in Principal Cities in U. S. A. and Canada 
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Sherman Soldering . 
U.S. Patent Lugs Reissue 14401 
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PORCELAIN INSULATORS 
TRANSMISSION LINE HARDWARE 
STANDARD WIRING PORCELAINS 


and 
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<|}/ELECTRICAL PORCELAIN SPECIALTIES jf 


“An American Standard since 1873" 





Approved 
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E have created a standard line of 

soldering lugs, making it unnecessary 
for people to use any old kind of lugs 
that they can get, or make their own. 


A standard line that is absolutely efficient 
and rightly priced. 
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Sherman Soldering Lugs are marked with 
the N. E. C. rating in amperes across the flat 

rtion at the wire end. This guarantees 
‘approved” lugs. 


Sj Fall particulars will be 


furnished on request. 
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THE PACKARD ELECTRIC CO. 
WARREN, O. 
Tee) Ram keds la ote 


H. B. Sherman Mfg. Company : 


Battle Creek, Michigan 
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- ittsburgh Th diiedbcmies Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 
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n Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. 

A plain, common-sense, inexpensive device ac- 
curately designed, caretully constructed of pure 
continuous copper throughout with no soldered 
or mechanical joints under ground. 
Furnish adequate, dependable, durable ground- 
ing. Protect dependably valuable electric equip- 
ment from lightning, high tension crossed and 
other excess potential. 
Complete directions for accurately and conven- 
iently installing to insure efficiency of operation 
accompany every shipment. 
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AMERICANSIR 
CUSTOMUMADE 
SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


AMERICAN TRANSFORMER COMPANY 
NEWARK.N. J. 
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CRANES 


Full Revolving 

No Outriggers 
Motor Truck 
Mounting 

Send for 


PARAGON ELECTRIC CO. 


BS or Dearborn and Van Buren Streets Bulletin No. 22 
+ tebe . ; ‘ . land, O. 
Giee2ft.x4 in. Discharge 678 0q.tn, CHICAGO The Universal Crane Co., 1169 Swetland Bldg. Cleveland, 
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AMERICAN BRIDGE COMPANY 


EMPIRE BUILDING, 71 BROADWAY, NEW YORK 


Manufacturers of Steel Structures of all classes, particularly 


BRIDGES AND BUILDINGS 


Sales Offices: 


NEW YORK, N. Y. 
Philadelphia, Pa 
Boston, Mass 


7| Broadway 
Widener Building 
120 Franklin Street 
Baltimore, Md Continental Building 
PITTSBURGH, PA Frick Building 
Buffalo, N. Y_...........Marine National Bank 
Cincinnati, Ohio Union Trust Building 
, OM RL es Candler Building 
Cleveland, Ohio Guardian Building 
Detroit, Mich Beecher Ave. & M.C. R.R. 
CHICAGO, ILL....208 South La Salle Street 


St. Louis, Mo.....Liberty Central Trust Bldg. 
Denver, Colo.......First National Bank Bldg. 
Salt Lake City, Utah, Walker Bank Building 
Duluth, Minn... Wolvin Building 
Minneapolis, Mirn.....7th Ave. & 2d St., S.E. 


Pacific Coast Representative: 
U.S. Steel Products Co., Pacific Coast Dept. 


San Francisco, Cal Rialto Building 
Portland, Ore Selling Building 
Seattle, Wash.....4th Ave. So.; Cor. Conn. St. 


Export Representative: United States Steel Products Co., 30 Church St., N. Y. 
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Kuhlman 


Transformers 


A Type for Every Service 


Specialists in transformer design 
and construction since 1893. Your 
order has the direct personal atten- 
tion of interested executives. 
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Kuhlman Electric Co. 
Bay City, Mich. 
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POTHEADS—DISTRIBUTION BOXES 
Series Cut-Outs—Ground Caps 


om Send for Catalog 
NH G&W Electric Specialty Co.,7440 S. Chicago Ave.,Chicaze 
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LUTTE NEAT ATTEN EATEN 


PORCELAIN INSULATORS 


for in the station and on the line 


TIME IS THE TEST 


The OHIO BRASS Co., Mansfield, Ohio 
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The @NoIT 


Semaphore 
With Double 
Indication 





Warning 
Position 


R efficient transformer load- 

ing you can readily appreci- 
ate the advantages of the Condit 
“Standard” Double Indication 
Semaphore. A glance tells you 
whether a transformer is under- 
loaded, efficiently loaded or about 
to become overloaded. Guess- 
work is entirely eliminated. 
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It’s a safe, practical check on 
transformer operation. 


Write for Bulletin—‘‘Load by 
Temperature.” 


CONDIT ELECTRICAL MFG. CO. 
Menufacturers of Electrical Protective Devices 
South Boston, Mass. 
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Put STEINMETZ in 
Your Library— 


HE nine volumes which Dr. Steinmetz has contributed 
on the subject of electrical engineering are now available 
in a handsome specially bound set. To those who know what 
these great books have meant in the development of electrical 


engineering theory and practice—this announcement needs 
no elaboration. The Steinmetz books have been called the 
foundation of electrical practice. Their recognition is world- 
wide. In Europe, Japan, South America—in every corner 
of the globe—they are accepted standards and guides. 


Have this handsome set with its full treatment of the theory 
and special problems of electrical engineering at your com- 
mand. The handbook and the practical treatise may give 
you the simple fact you need—but Steinmetz gives you the 
theory and its application—the real solution of the problem. 


See these books for 10 days FREE 


You can examine the 
STEINMETZ ELEC- 
TRICAL ENGINEER- 
ING LIBRARY for ten 
days free. Simply fill 
in and mail the coupon 
below. This will not 
obligate you to pur- 
chase. You merely agree 
to return the books, 
postpaid, in ten days, 
or to remit $4.00 in 
ten days and $4.00 per 
month for eight months. 
Take this opportunity 
to see for yourself what 
these books are and 
how useful they could 
be to you. Remember 
that they are the latest 
revisions of the Stein- 
metz books in a hand- 
some specially bound 
library edition at a price 
a little less than the 
regular editions of the 
books. 


se ee me co 
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McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 

STE ee ee TCM ENGINEERING LIBRARY. I agree to 
return the books, postpaid. in 10 days or to remit $4.00 in 10 days 
and $4.00 per month for eight months, 
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Mass Of COMMON s 6c hee e be obec readin rccrevesecccese 
Subscriber to Electrical World?.........Mem. A.LE.E.?....... oe 


(Books sent on approval to retail purchasers in U. 8S. and Canada 
only.) W. 6-28-24 
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66 ° 99 ° 
Circle TT’? Universal 
Service Switches 
Universal Service switches 
standardized. These new 
one cabinet, main service switch and 
distribution branch blocks’ for from 


Standardized 
® service switches combined in 
one to four Circuits. 


* 





Get Bulletin 56-A 


The Trumbull Electric 
Mfg. Co. 


Plainville, Conn. 


Universal 
Service Switch 
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ason Slate 


. Best for Switchboards 


Monson Slate is recognized through- 
out the industry for its uniform 
high quality. 
To meet a 
mand we have expanded our pro- 
ducing facilities to double their 
former capacity. 


Users of Monson Slate are thus as- 
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rapidly increasing de- 
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= sured of prompt attention and 

= = service. 

E = ae Let us tell you how Monson Slate 

= =~ “e will serve to enhance the quality 

= AE, 5 =_— of your products. 

5 <—<__ Portland-Monson Slate Co. 

5 G Portland, Me.—Quarries at Monson, Me, § 
SUOUUTATENSLEUCENONO4O4444404040neM¢00en4s44u8noqoqooovacooceosccessuecervceeeevceeececeeeneveesegeeeeesdeqveni4HiHnHHH MAE 
agevcuencuceeuvcencocevecocececnescegonogezeseaecacceccaenencactcanacenaecagcacasaccaacuecaeenereancccacnnntis 
E Ward Leonard 3 
E Electric Company : 
2 Mount Vernon, New York 2 
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Alligator Jaw 
Testing Clamps 


suitable for every service requirement. 


A. & J. M. Anderson Mfg. Co. 
289-293 A Street, Boston, Mass, 
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Radio and Laboratory 
Instruments 
Bulletin L 


GENERAL 
RADI ot Co. 


ae Cambridge 39, Mass 5312 
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SEMCO meters 


are BETTE 
WATTHOUR METERS 


A lL actured a z : 
Sewickley Electric Mfg. Co., 
yatta 404 a are i 
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. Central Stations Make Money 
aap and Save Labor Costs 
Olly, 


Vs 9 ae Al 
i be MINE het Be when “Mushroom” 
oe ee ha Traffic Lights are Specified 


These traffic lights are easy to install and 

when once placed they give the utmost serv- 
ice. . They are guaranteed throughout— 

Pioneer Baliders €VEN the glass bowl is guaranteed against 

Traffic iuuiene, Dreakage in ordinary service. 





Many Central Stations have already investi- 
gated this new field. It means more power 
consumption and no loss in free service. 


Essco Manufacturing Co. 
113 W. Washington St., PEORIA, ILL. 


MUSHROOM Traffic Lights 


ESSCO - Stop and Go Signals 





Ae 


INVESTMENT BANKERS are edtnend 
POWER and LIGHT SECURITIES 


issued by companies with long records of substantial 
earnings. 

We extend the facilities of our organization to those desiring 
detailed information or reports on. any of the companies 
with which we are identified. 


ELECTRIC BOND anp SHARE COMPANY 


(Paid-up Capital and Surplus, $60,000,000) 
71 Broadway, New York 
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: 3 To Electrical and Radio Manufacturers 

= aradon 3 If you need clips as an accessory on your apparatus you can 

= a decide on 

s = 

: iahente : UNIVERSAL CLIPS 

= Static Condensers E in the full confidence they are the generally recognized 
= All Dielectrics All Purposes standard. This is evidenced by the fact they are now fur- 

2 aun ne eae . | nished on equipment made by— 
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er 'e 
\ Sterling Mfg. Co. 
‘ - Co. Westinghouse Blec. & Mig. Co. 
0. 


On the market thirteen years. 
Millions now in use. 
Ask for sample. 


are made in both cenaesbit and non-renew- 
able types. Guaranteed to give satisfaction. 


Booklet on request 
CHICAGO FUSE 
M oO 


Chicago : New York 
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1570 East 31st Street Cleveland, Ohio 
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180,000 in use 


The valuable information obtained from the chart 
records made by Bristol Instruments has become more 
and more recognized as absolutely imperative to efh- 
cient plant operation, hence the large number in use. 


TRADE MARK 


BRISTOL’S 


REG. U.S. PAT. OF FICE. 


Electrical Recording Instruments 


are invariably selected because 
of their extreme accuracy, 
simplicity and low maintenance 
cost. 

The leading stations are install- 
ing Bristol’s recording instru- 
ments. Hell Gate installed 39, 
Devon 34 and the _ new 
Brooklyn Edison Co’s Hudson 
Station 20. 





Bulletins L-306 and L-1501 will tell 
you how these instruments can in- 
crease your plant efficiency. 


Recording Ammeter for 
Wall or Switehboard 


The Bristol Company 


Waterbury, Conn. 
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Branch Offices: 
Boston New York Detroit Pittsburgh 
Philadelphia Chicago St. Louis Francisco 
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2 = 
3 Ten Standara’S izes Veto 24 Tons Capacity = 
= Most Rapid and efficient for making = 
= “\, | Tool Steels, Steels, Regn Steels = 
= Steel eee Iron = 
3 Car . Ferro- 8 etc. 
: 0. Box PITTS . PA. : 
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DETROIT ELECTRIC FURNACES 
will 
Build Power Business 


for 
THE CENTRAL STATION 
Let us help increase your revenue 
Detroit Electric Furnace Co. 
645 BOCK BLDG., DETROIT 
Scameernnseemesenneenseevnserevearveseeucnsenseeusnevnescousscenneveneevnesovnrsoeasovuenovnescvnesenenspennoeenraveenenonansstoenetanseuess 





American Engineering Company 
Aramingo and Cumberland Sts.. PHILADELPHIA, PA. 


Manufactured in Canada by TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, 
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RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co., Manistee, Michigan 


I 


Pal 
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LECOURTENAY 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 


26 MAINE STREET 
NEWARK, NEW JERSEY 
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See Our Advertisement 
in the First Issue of Each Month 


CHICAGO PUMPS 

Boiler Feed—House Service—Condensation 

Vacuum — Circulating — Sump (Vert.)— 

Sewage (Vert.)—Fire—Pneumatic System. 
CHICAGO PUMP COMPANY 

Office and Works, 2318 Wolfram St., Chicago, Ill, 
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Electric Smelting, Melting and 
Heat Treating Furnaces 


“Greaves-Etchells” for Steel. “Elektrometall” for Ores 
“Weeks” Rotating and “Gronwall” for Brass, etc. 
“Electro”? Steam Boiler 


ELECTRIC FURNACE CONSTRUCTION co. 
1015 Chestnut Street, Philadelphia 


Consulting Engineers on all electrical heating, annealing or melting problems. 
PU 
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r Stoker 


The Simplest, Most Economic System of Combustion 


Industrial Power Plants 
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Quebec 
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Only reliable products 
can be continuously 
advertised 
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‘These Charts Cost $2000.00 
They Show Valuable Data 


Combustion Engineers spare no 
expense in securing facts 





FIG. 1 


Figure 1 shows furnace conditions as 
they relate to velocity of incoming 
coal and air. Along the front wall of 
the furnace, this velocity is extremely 
low and at no point is there an exces- 
sive velocity which might cause scrub- 
bing and wearing away of the walls, 
nor is there a direct impingement. 


FIG. 2 


Figure 2 relates to furnace tempera- 
tures. Against the walls there is a 
temperature of approximately 1,500 
degrees. It may be noted that the 
highest temperature zone is a small 
zone of approximately 2,700 degrees 
in the center of the furnace away 
from both front and back walls, and 
in the other sectional view would not 
be within a dangerous proximity to 
the side walls. 


Efficiencies and Economies of Lopulco Pulverized 
Fuel installations merit your careful investigation 


Where results are checked 
LOPULCO Wins 





COMBUSTION ENGINEERING CORPORATION 








Combustion Endineering B 
Offices in Principal Cities 
Frederick Multiple Retort Stoker 
Type E Stokers 
Type D Stokers 


Type K Stokers 
Type H Stokers 
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aa 1 


ineering Corporation 


a 
43 Broad Street 
Throughout. the World. 


Self-Contained Stokers 
Green Chain Grate Stokers 
Green Cast Iron Hoppers 
Green Pressure Waterbacks 
Quinn Fuel Oil Equipment 


Lopulco Pulverized Fuel Systems 
Coxe Stokers Grieve Grates 
Air Heaters 

CEC Tube Scraping Device 
Combusco Water Steel Conveyors 
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LEFFEL | 


TURBINE WATER WHEELS 


HIGH SPEEDS, HIGH POWERS, HIGH EFFICIENCES 





ELECTRIC CONTROL UNIT 
For the Motor Operation of Large 
GATE anp GLOBE VALVES 
Write for Bulletins 
PAYNE DEAN LIMITED 


Stamford, Cona. 
CHICAGO NEW YORE PITTSBURGH 
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» Rizey Stoker Co, 
oa we WORCESTER. MASS. 
RILEY Underfeed Stokers JONES Underfeed Stokers) 


‘omatic Furnaces 
Boston New York Philadelphia Pittsburgh Buffalo 
Cleveland Detroit Cincinnati Chicago 
Underfeed Stoker Co. of Canada, Ltd., Toronto. 
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HORIZONTAL DIRECT CONNECTED UNIT 


We construct many large vertical and horizontal turbines 
developing speeds, powers and high efficiencies to meet re- 
quirements. 


stunnint 


= 


. ggvsvuccvecaacgeenncanceeceeecceccatieioceei ecient 
We Fully Guarantee Our Turbines and Results Developed. = STANDARDIZED OR SPECIALLY DESIGNED 
Bulletins Forwarded Upon Request EQUIPMENT 
The James Leffel & Co., Springfield, Ohio SSS nieces Heating Syctems 


BRANCH OFFICES: Complete p Saamnrrnae Service 


NEW YORK, N. Zoccccvccccscvvcccvcccscscccesos eeoeee $9 Cortlandt St, 
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BOSTON, Mass eocce CPO OOo eer ereecereereeeeseeeeesseecs 80 Boylston St. 
ATLANT GA. wrrvvccccvccreessseoeverescoscceces 4th Nat’l Bank Bldg. = 
MINNE AP DEAE, MUNN. .503kb0bhd.0couc a ohnb hk ebdurees Plymouth Building 3 
MEPURERE, PAs. occaccenedd Kd 30008 ed bbs ad seOewolee>d> Woolworth Bldg = 
PETERBOROUGH, ONT., CANADA.........4-- William Hamilton Co., Ltd. = AMERICAN BLOWER COMPANY, DETROIT 
ti 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 
of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street Detroit, Ford Building 

PHILADELPHIA, North American Building NEw ORLEANS, 521-5 Baronne Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, TExAs, Southern Pacific Building 
CLEVELAND, Guardian Building DENVER, 435 Seventeenth Street 

CnIcaGo, Marquette Building SALT LAKE City, 705-6 Kearns Building 


La 
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CINCINNATI, Traction Building WORKS SAN Francisco, Sheldon Building 
ATLANTA, Candler Building ; Los ANGELES, 404-6 Central Building 
PHOENIX Axiz., ticard Building Bayonne, N. J. SEATTLE; L, C. Smith Building 
DaLLAs, TEX., 2001 Magnolia Building Barberton, Ohio HAVANA, CuBA, Calle de Aguiar 104 


Hono.vutv. H. I., Castle & Cooke Building 
PoRTLAND, ORE., 805 Gasco Building 
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San JUAN, PorTO Rico, Royal Bank Building 
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a Wickes Horizontal Cross Drum 
4% é 
| Oe Water Tube Boiler 







% &, aD ° 
% "2% ~ % No wrapper sheet in header. 
o  @% a ie e . eS 
%, i oh % No riveted joint on fire side of header or buried in 
e & é bs ; y 
% “onl “ey brickwork. 





The one riveted joint in header visible at all times. 


THE WICKES BOILER CO. 









ee ae tine Saginaw, Michigan 
Bian cit ir) Pla noec oy SALES OFFICES: 
s s ’ a Pittsburgh, 1218 Empire Bldg. New York, 501 Fifth Ave. 
es *, Detroit, 1116 Penobscot Bldg. Chicago, 76 West Monroe St. 
- Seattle, 736 Henry Bldg. 
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Standardized High 
Head Turbines 


One of the seven Worthington 
standardized high head water 
turbines that cover practically 
every normalrequirement. The 
Worthington Water Power 
Equipment bulletin has an 
interesting story about Stand- 
ardized Turbines; have you 
read it? W-185.4 
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_ WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices: 115 Broadway, New York City. Branch Offices in' 24 Large Cities. . 
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HYDRAULIC 
TURBINES 


THE PELTON WATER 
WHEEL CO. 


Hydraulic Engineers 


1995 Harrison Street, San 
Francisco; 100 Droadway, 


SAUNA ecanacenes uu geen venga eeeeceesAOnUeNANEEAATONAA NAHUATL TEASE 


SMITH 


Hydraulic 
Turbines 
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Steam [Turbines 


Curtis type) 
Use them oi auxiliaries also. 
GENERAL ELECTRIC COMPANY 


Schenectady, N. Y. 31-48 


PTT 





DALDEULEDESEAL TTA 





ULL CETA CECA 


Su 


ATU CCC CELLO md 
Steam Turbines, for all speed and steam conditions; 
capacities up to 15,000 hp. Catalog D43. 

Double Helical Speed Reducing Gears, Catalog G43 
Centrifug.1 Pumps, for all Capacities. Catalog R43. 
Centrifugil Blowers and Compressors. Catalog F43 = 


TOS 


Saoeiinnamebian rt 


:Steam Turbine Company. Trenton.N.J. 


EMT Tt 


& 
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GCTERRY TURBINE 


The Turbine known for its efficiency, 
dependability and a More than 
9000 in operation. Write for Ca 

THE TERRY STEAM TURBINE CO. HARTFORD, CONN. 


UU eee CCC 
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One of seven Single Runner, Vertical Shaft Hydraulic 
Turbine Units recently furnished Southern Power Co. 
Charlotte, N. C. for installation at Mountain Island, N. C. 
and Great Falls, S. C. 


S. MORGAN SMITH CO., York, Pa. 


—— + 
BOSTON AGO MONTREAL 
176 Federal St. 76 we ieee St. 405 Power Bldg. 
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THE PACE IS SET 


ern 








TIN 125-0 





BULLE 


In thousands of hydro-electric power 
plants all over the world the closest speed 
regulation is maintained ¢eliably and 
consistently, day after day, by Lombard 
hydraulic governors. 

In our long years of experience since the 
days when we pioneered the development 
of the hydraulic type, we have built many 
types for about every condition of service. 


We can help you, too: 


THE LOMBARD GOVERNOR Co. 
250 MAIN STREET 
ASHLAND, MASSACHUSETTS 
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The WROD ALD 


PessureeGOVERNOR 


Is today undoubtedly the most highly developed 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 

The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 


Woodward Governor Company 
Rockford, Hlinois 
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: USE A FOUR-VALVE ENGINE 

= in plants up to 500 kw. capacity with moderate steam pressures 

= and if you use most of the exhaust. 

= 

= See our page, June 7. 

= 

= DYNAMO & 

g ENGINE Co. 
RIDGWAY. FPA- 

i semiiateensenseaelendiucnainnaimiamiainiia at ae intel iia 


= 
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= 
= 
2 
= 
= 
= 
= 
= 
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> LUBRICATION 


CUR pT her as ate Le) 


Write for Industrial Oil and Grease Charts 


Waverly Oil or Ree a Company 


ur 





5600 -S54th ST, PITTSBURGH, PA 


Ask the Man who uses Waverly’ 
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PUTT 


LOAALADOUEUALLELONSUDEAAUANLOSUOESOALUAEUADONOOGOUASASOOALUSOUEDOEOOOOSOUEOAOOAUOEAOCOAUOOOUEUOOESSEONELOOUOEUSEOESOSOSOGUDAAASLAS AAU EEUELSERS ESOS HAS EDEL 


SCOVILL 
CONDENSER TUBES 
LAST LONGER 


Use Cup Drawn Admiralty for Salt Water 
Use Scovil Special Muntz for Fresh Water 


SCOVILL MFG. CO., WATERBURY, CONN, 
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“Wonder” Cold Pipe, Tubing and Bar Benders 
Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way. Per Bend: 





l-in, pipe, 5 cents 4-in. pipe, 25 cents 
2-in, pipe, 10 cents 6-in. pipe, 60 cents 
8-in. pipe, $1.00 
; Send for Catalogue 
A merican Pipe Bending Machine Co. 
> 28 Pearl Pom Boston, Mass. One Year to Pay 
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—a manufacturer 
in Newark, N. J. 


—saved $200 
buying from an Indiana dealer in 
—second-hand machinery 
through his advertising in the 
—searchlight section 
It pays 
to read the Searchlight. 
It pays 
to advertise in the Searchlight. 
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Are you interested 
in fuel saving? 





—here are two books 
that show you how 


These books are not only interesting—they explain facts of vital importance to 
every executive and engineer. 


The Foster Superheater Book shows how superheat is saving from 10 to 30 
per cent of the steam used in thousands of plants of every type and size, and 
explains the many additional advantages of superheated steam. 

The Foster Economizer Book shows how the Foster Economizer recovers heat 
being lost in the smoke stack and increases boiler capacity as well. 


Use the coupon below for a copy of each of these books—they will point the 
way to worth-while economies in your plant. 


POWER SPECIALTY COMPANY 
111 Broadway, NEW YORK 


Boston, ee Pittsburgh, Kansas City, Chicago, 
San Francisco, Dallas, Detroit, Boulder, London, Eng. 


Power Specialty Co., 111 Broadway, N. Y. 


You may send me the books on Foster Superheaters and 


i 

1 

. 

‘ 

* 

i 

i 

: Economizers. 
i 

4 

; WERE So cc ws cet dk ce Cea ote COTE ER ye Fn eee orcas a 
: 

t 

: Address 

t 
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SUPERHEATERS ECONOMIZERS 


EW 6-28-24 
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IRVING 


PATENTED 









THE FIREPROOF 
OPEN STEEL FLOORING 


Foot comfort is a mighty big thing, with 
the man who spends his days on his feet— 
standing or walking or working or wheel- 
ing a load. Give him a floor of Irving 
Subway, and you’ve given him foot 
comfort—because the Subway surface is 
smooth but non-slipping, always. And if 
he works in hot, close quarters, he’ll 
welcome the cooling, invigorating ventila- 
tion afforded by that 80 open floor 


space. These things react on your people 
—in more work and better work from 
each man. Have you read Catalog 4A4? 





{RVING [RON WORKS Co. 
LONG ISLAND CITY. N.Y..U.S.A. 


Manufacturers also of 


[RVING SAFSTEP 


ABSOLUTELY NON-SLIPPING ALWAYS 
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There’sa There’s need 
Tycos or Tayle for a Tycos 
Temperature emperature Temperature 
Instrument Instrument in 
for Every Instruments nearly every 
Purpose industry 





Name your problem—we will send 
the catalog that will help you most. 


Tylor /nstrument Companies ROCHESTER, N. Y. 
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Buildin onto 
ant, J ycos Building, Toronto. wusminuune 


Canadian Plan 
MTT niin 
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: ’ ELECTRIC CRANES | 
E HAND CRANES 3 
: ELECTRIC HOISTS 


MARIS BROS., Philadelphia 
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| SEND FOR BULLETINS I-BEAM TROLLEYS 
OnaeEeNT 


Ga 


NORTHERN ENGINEERING WORKS 
| 214 Chene St., Detroit, Mich. 
EUUGUAONNDEDOUAAUSOEESGAOOGONSEESOOOAOOREAEGQOGAUOOUREEUAUUUUOERELIOGI: 












uu 


Orange Peel, Clam Shell, Electric Motor, and Drag 
Scraper Buckets for all excavating, digging and 
rehandling purposes. Ask for Catalog 43, or con- 
sult our engineers gratis. 


The Hayward Co., 50-60 Church St., 


BUCKETS 


SRAUDiaesenunnennsennnennscennsenenenenesnenesenenesgensnsegsessseusseesensseoeseUesNOGAUAUAGAONOEOEOEOSUGAGEGOOEOEQUOUOUOGEQENEOOOEAOOUOLSOEOOONOOUEOEOSLANONNLELES 


JSUNSASSSASSSSSSNSNSANDSIARSAN ENA OAEIEELONE 


AUEUDRORONONAGUOUOOOOOUASURCEEOUNOGUOUOODODODOCEEOELE 
i 


= 
i 
WY 
ie 


elt Co es. Sac Be 


IVS GUIE Son Lihue 01st 


400 STROKES PER MINUTE 


FERRACUTE MCh. Co., Brioceton, N.Jersey, U.S.A. 
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Rae 


“POSITIONS VACANT” 


Good jobs appear under this heading 
in the 


“SEARCHLIGHT SECTION” 


EMPLOYERS! . Use these columns for 


good men. 
MEN! Consult these columns for good jobs. 


1 


Minimum $2.00 an insertion. 
0130 
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8 cents a word. 
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Built in 
units of 
2, 4, 6 and 8 
cylinders 
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The Bethlehem Oil En- 
gine can handle the 
heavy grades of fuel dis- 
tillates which combine 
low cost with high heat 
content. Fuel is injected 
into the cylinders in a 
highly atomized state by 
the aid of compressed 
air, ignition being caused 
solely by the heat of the 
compressed air into 
which the fuel is injected. 


Oil engine power _ 
is modern power! 


ECAUSE the oil engine meets every demand 
of the modern power user at a lower total 
cost than any other power source. 


The Bethlehem Oil Engine furnishes thoroughly 
satisfactory power at a saving of two-thirds to one- 
half the fuel cost of a modern steam plant. It 
has the additional advantage of simplicity. A 
single, compact unit replaces the boilers, numerous 
separately-driven auxiliaries, coal- and ash-hand- 
ling machinery, of the steam plant. 


The power user who installs the Bethlehem Oil 


Engine has the advantage of having his own power 
plant, which he can operate to suit his requirements. 
He is independent of outside power sources and, 
at the same time, his oil engine plant supplies 
power at a cost considerably below the cost of 
purchased power. 


In the Bethlehem Oi] Engine, power users have 
available an engine of exclusively American design, 
developed to meet the exacting requirements of 
American practice. Severe and prolonged tests 
have amply proved its thoroughly satisfactory 
operation and its high fuel economy. 


BETHLEHEM STEEL COMPANY, General Offices, BETHLEHEM, PA. 


Sales —— in Boston, New York, Philadelphia, Baltimore, Washington, Atlanta, Pittsburgh 
Buffalo, Cleveland, Detroit, Chicago, Cincinnati, St. Louis, San Francisco 


BETHLEHEM 


OIL ENGINE “et 
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A 
Lubricated 
All Metal 
Flexible 
Coupling 








- Send for Catalog 


? The BARTLETT HAYWARD CO. 


Baltimore, Maryland 
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“The book was sent on ten 
days’ approval but it took me 
less than ten minutes to know 





SEGUR 


i oy am + : 

that I wanted it. Coil Winding Machine 

That’s what one man wrote us about SP eg oe Semmes Pelagia a 
maintenance costs down to bed ro« Ta 

the CROFT HANDBOOK. segur Coil Winding: M Powis : = Ede 


itself regardless of 


the type of coil it 
is called upon to 
STE Send for 
Secur data sheets 


This book has become world-famous as 
the one great pocketbook of practical 
electricity. 


Electric Service 





Supplies Co 


CROFT’S fon 
Amarinan come 
Electricians’ 





Scranton | re 
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By TERRELL CROFT : . E 

= = 

, nee _ a directory— : 

823 pages, flexible, pocket size, 900 illustrations, = = 

$4.00 net, postpaid. = % = 

The latest information on practical electricity. = an enc \ cloped la e 

The book is brimful <a — —- every = = 

man engaged in electrical work needs to know. =z d t b k. = 

| 3 a data DOOK— : 

Think how much help you Wyo hw ee oon = 66 ; 9 = 

from a conveniert pocket-size handbook that gives s = 

you ia one Book d a “who’s who”—_: 

Practical suggestions for locating and _ cor- 3 oT ° = 

recting both motor and generator troubles— 3 a mal ing 1st— 5 

Clear fotiem for groper installation and = = 

operation of motors and generators— 2 h d b k = 

Explanations of fundamentals of practical = a an OO z 

electricity— = = 

Helpful date on transformers— 5 of 6,750 electric light, power and transmis- q 

All the details the practical man needs on = ° . ° . = 

wiring for light and power. = sion cOmpanies 1n America— = 

All these topics and many more are covered in this 3 that’s what you get in the new 1924 Mc- 5 

-w revised second edition roft’s Handbook. = - 5 . ° = 

wo ee re : Graw Central Station Directory and Data : 

Examine it for 10 days FREE 2 Book. It contains over 70,000 changes and E 

2 additions to the data in the last edition. = 

i netiemeosiiebeidia i a atl 3 

FREE EXAMINATION COUPON ius : 
. 5 = Electrical World, a 
; McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. ; : 471 Tenth Avenue, New York City. : 
g You may send me on 10 days’ approval Croft’s American Electricians’ » = Send me a copy of the new 1924 Edition of the McGraw = 
Handbook, new Second Edition, $4.00 net, postpaid. I agree to a= . | ° Di ; D _ + andl = 

# remit for the book or return it postpaid within 10 days of receipt. a = Centra Station irectory and Data Boo . 1 agree to sen = 
; s = you $20, the price of the book, upon receipt of your bill. & 
> eo I am a regular subscriber to Electrical World. ‘ = = 
' : RID: an ae aihecreteis «ss 0 SERRE cc's 0 oc «s Site eee « »s aes 3 
; Signed . Coe eeseeeeesesenss 2 SSD 2 OS EH ODS LCSD OEE 9.0 Ho's 5 = i 
' Gee Sel? Sm 4 Wepition 44,.....5 re ie ae. Be g 
: Address ..... Poe eeeeerssoservesceseescrreces seeeesees . ; = 3 
: SM COMO Fo cc cite ccterewvecnccvtor bess teebensce’ = 
g Official Position. ..... cece secre eee ree een ereeneersessesesens as = 
' eee: Cee ie . Ber ks ccc diie s ahte Diisweee ws = 
B Name of CompanF. occ ccicccvecsnccvcccccscscceccesvvccees seve OG = io = 
' (Books sent on approval to retail purchasers in the U. S. and ' = = 
§ Canada only.) W. 6-28-24 t m J) 86 0 gee ombe s 0 eb oR 0 6 ecovcccseses emo sob ecee eee ° = 
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TWO 400 B.H.P, ENGINES 
DRIVING AC GENERATORS 






a>} 
PAT 


ZZ 
Eats 


py ? BS 
N What does a K.W. Hr. cost you! Gi 
i A N4 
RZ Reducing the cost of power from 6.03c. per K.W. hour down to 0.94c. per K.W. hour is no small Si 
E¥ achievement. The two 400 B.H.P. McIntosh & Seymour Diesel Oil Engines shown above did this EQ 
A at the Arkansas-Missouri Power Company’s Plant at Caruthersville, Mo., in the first year of operation. uS 


Below are given comparative costs: 


Ea 


All 
| 
| 
| 

a 
| 
| 
| 
| 
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Pil COMPARATIVE COSTS mR 
cS lita — McINTOSH & SEYMOUR — 
KG OPERATION STEAM PLANT DIESEL PLANT y 
WSs I SO a an alan wan w demeins $ 375.00 0 % Y 
A SONY 3 EO Ae. oa ad ate Maen (Coal) 2,563 = (Oil) $851.20 BS 
Unloading Coal. ...........+.s0. 20.06 0 Ay 
Ss Wages. (netuding ice pullers)... 444.95 287.77 KR 
ATE Lubrication, waste, etc......... 138.77 175.15 AY 
) 

iH MAINTENANCE BS 
ad NE Bo t5-5.0 «ce ne omar 0 2147 ne 
Ie OS Bilary dk de whe tee Nw ne BIOS IU Ee, S| 
= Engines (including spares)...... 9.40 356.40 Sil 
We PO Aa ees 10.51 82 YY 
Na suteee anemerate oy 
= OMNI Sc Sc Sethe A $3,618.64 $1,692.71 pe 
AVY wy 
a PERFORMANCE TOTAL K.W. HRS...... 60.000 181,420 \W 
RZ OOGe WED Hii Te ok cianseusadece< ae 6.03 cents 0.94 cents RY 
ie Si 
hs Cc : 4 
TA - a 
KE MCINTOSH EYMOUR CorPN 5 

7 
poy LL) 
AY MAIN OFFICE AND WORKS AUBURN, NEW YORK, U.S. A. ZB 
> CG 
PY SALES OFFICES AT Re 
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ag 


CORRECT IT: 
USE LE CARBONE CARBON BRUSHES 


Say Tile f° wa 


COST MORE PER BRUSH 
COST LESS PER KwW.H. 


W. J. Jeandron 


343 Madison Avenue, New York 
Pittsburgh Office: 634 Wabash Bldg. 
San Francisco Office: 525 Market Street 


Chicago Office: 1657 Monadnock Block 


Canadian Distributors: Lyman Tube & Supply Co., Ltd., 
Montreal and Toronto 





A special motor— 
minus costly specialization 


Zobell Electric Motors can be furnished 
to meet special requirements at quantity 
production prices, even in limited quan- 
tities. 


They utilize standard, interchangeable 
parts, manufactured on a quantity pro- 
duction basis. 


These parts used in various combinations 
enable us to build up motors to meet a 
wide range of mechanical and electrical 
requirements—without the costly devel- 
opment usually involved. 


D. C. and A. C. Squirrel Cage and Slip 
Ring Motors. 


Write for Bulletin 


Zobell Electric Motor Corporation 
Garwood, N. J., U. S. A. 2007-32 
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Motor 
ee P rotection 
ma. No V Based on 
© VOLTAGE 
Motor 


Temperature 







See 
Bulletin 402-B 


« po na 
Relay 
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AUGUUUUEROOEOGAEROOGUODEREOUEREUEORREOUOSCOUUUOGEEREOREOGERNUSORSEORISEERAUEREDOGUOOEOONOOUOSEREROULOOOEIDSET 


50-Hp. Motor COLUMBUS, OHIO 
fannratecting. £2:Hp. Motor mmm ieee sot eS enumumnmnd 


MOTORS : GENERATORS 


Imperial Electric Co. Akron, Ohio 


>| | 
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AULMAUERELUGUAUEREREGUDUGEENSOGOUOUNCESURULUAUONESEOOEAOUEGESEOUDUGOGEREEAAUUELERLELUUACESEAOOOGUSEEROCOOORSELEUOACUEDADASOEEEECAUUUNGGEEEDOGUUOAEEOSOOEE: 


STAR 
Ball Bearing Motors 


Direct and Alternating Current up to 75 hp. Also 
generators and alternators in horizontal and vertica 
types, and motor generator sets. We build motor: 
to meet your requirements. Ask for more data. 


Star Electric Motor Co. 


Miller St. and N. J. . R. Ave., 
Newark, N. 
i comunninsal 


s&s 
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Shelton 


Shelton Electric Co. 
New York Chicago 
Boston San Francisco 


Write for Catalog of 
Shelton Specialties 


Vibrators 


“sUraeevvneuevaseveuaccevavenveceeuceavecescvecevezencevevesceccneeaecnceaeeeeveeeeaeeneceeeenegecarnencennaveeeaeentnns 


nuvouuauaannacovo4nnaerTrUHUTUAHHELEOMLNNEE 


UOUUUEL cOUDEUERDURENUEERREGEOUANNNEOOEEONNOE 


Hee ee 


O-Z Hand Tachometer 


Speeds at a glance. No timing 
“Dead Beat’’ Accurate 
Hand 


Tachograph 


Draws graphic charts 
of speeds—30-24,000 
R.P.M. 


Circulars on request 
E,°. Zernickow, 13 Park Row, N. Y. 
UUULEEUEUAEAELUEAEUAEUALOAAEAAEGAENEUAEUELAEUANED EAE EAE 
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WASHERS—That’s Us _ 


WASHERS—tThat’s Us 


trass, Stee] and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass 
PT 


Hee 


Only reliable products can be 
continuously advertised 


‘SRanneecnnageanennconenaeruenneiey 


Be oe a aaa ae rare 
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JEANNIN 
SINGLE PHASE 
REPULSION 
INDUCTION 
MOTORS 








% to5 H.P, 


THE JEANNIN ELECTRIC CO. 
Toledo, Ohio 
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Baldor Electric Motors 


Ball Bearing 


AUUUUAENTANAUOUUAUASSEEERS «| SSONSSPAAAODANAOCUN TALC EEEEEEEEEEAAAALASUSSUNEAEEEEEACOAEAUAU ATT 


Single Phase 
Repulsion Type 


Horizontal and 
Vertical Design. 
Direct Current Semi and Totally 
Enclosed 


Polyphase Back Geared 





Superior in Quality. Competitive in Price. 


BALDOR ELECTRIC CO. 
4351-55 Duncan Ave. St. Louis, Mo. 
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Sturtevant Electric Motors 


Direct and Alternating Current 
Single and Polyphase 
Generators and Generating Sets 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 
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Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors 


THE CAMERON ELECTRIC MFG. CO. 


Ansonia, Conn. 
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cc.rical Copper Commutator Segments. 


,ROME BRASS & COPPER COMPANY - ROME NYY: 
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Ama Ganda 


Among the Kaffirs it is not thought wise for a 
woman to eat too many eggs (ama ganda). 


For they consider eggs a semi-mystery. 


And even in this country eggs are regarded as a 
semi-mystery. 


Carbon brushes too. 


In a great many instances we never know the 
content of either until we get on the inside. 


In a very few instances we do know—one being 
Morganite—in which you get good ingredients— 
uniformly. 


Another thing the brush has in common with 
the egg:—parts of it can’t be good. 


It’s either all good or— 





Main Office and Factory: 
519 West 38th St., New York 


DISTRICT ENGINEERS AND AGENTS 
Railway & Power Engineering Corp. Ltd. 
326 Craig Street, West ; 
Montreal, Canada 
Railway & Power Engineering Corp. Ltd. 
P. O. Box No. 325 
Winnipeg, Canada 
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Type AS Induction 
POLYPHASE MOTORS 


Ratings 2 to 60 h.p. 


are designed to be started by using a single throw switch; thereby eliminating the 
customary starting auxiliaries necessary with most types of three phase motors. ‘The 
starting current is low, and cannot be varied by the operator; besides fuses which will 
protect the motor while carrying its load will usually effect a start. They are especially 
well adapted to the operation of refrigerating machinery, pumps, and remote control 
installations. 





Temperature Rise Not More Than 40° Centigrade 


Century Electric Company 
General Offices: 1827 Pine St. 


St. Louis, Mo., U.S. A. 
Sales Offices and Stocks in Principal Cities 





NTREEDEOUOOUERENEEUEUOUOOCSEOEGOSUUODEEREOEOUAUUEREOEOOUOOUOONERERSOOUUUUEREREOHOCOOOEORUEHUOTOEOERREOOUOOUUOUCEOOOUOOUUOCUEEEGOGa DECUERSAUCAUOUOUUECSEREE ONE 


R 2X NEERS 2644 W.CONGRESS STREET 
ELECTRIC COMPANY CHICAGO, ILL. 


MOTORS RAMUINETERERD FLASHERS 

‘au ee URE eecbc. FOR ELECTRIC SIGNS 
=; COLOR HOODS 

— oY. aiden MIXERS 
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Emerson Motors—Fans 
A.C. and D.C. Motors 2 hp. and smaller 
AC. and D.C. Fans of all types 
Stocks at St. Louis, New York and 
with jobbers at convenient points. 
The Emerson Electric Mfg. Co. 
2018 Washington Avenue, St. Louis, Mo. 
60 Church St., New York City 
The Emerson Company 
Sells No Apparatus at Retail 
OLEAUEYEUEENTODETEAEOTOOOOSEUOOEETEOUATONOOOOOEOUOONEOYGONOTOAOOOOUSNEOTOOEUOUGUAUEONONOONOGEOOOLODSOUOONOUOOEQEONOGEOUSUOOCOOEOEOOUOOONOGEOOOOOOUEOCOOLOONNE 


REFLECTORS FOR BAKESHOPS = 5 
FOR POSTERS, BULLETINS, ETC. HOTELS, ETC. 2 3 
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prveovaocazovacnorvenernccauveogengsnocegnevgscesoccosnnacnvnenaneeoceovaoveassaeevseeeconenevecseeseugenueeeseseee tatty 
MARBLE-CARD MOTORS 

D. C. and A. C., Ball Bearing Motors of the 

medium commercial sizes. D. C. machines up 

to 75 HP. with Commutating Poles. Get 

Bulletin No. 200. 

A. ©, Machines up to 25 HP. All standard 

sneeds and voltages. Get Bulletin No. 300. 


Special machines built to meet your needs. 
Full details cheerfully supplied. Write 


Marble-Card Electric Company 
Gladstone, Mich, 
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We specialize in motors, % 
to 150 hp. consté ant and ad- 
justable speed D.C.; squirrel 
cage and slip ring A.C. 








Reliance Electric & Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. 
Seve eeceyenenseveeeUeEDEUUOECEAAPODGEUEAULODALUDUOAEONGUUCOTAGAUUENEDEGAUADAROUAEOEOEOEOEDOASEGEOSUSUAUEDAEOEOUUEOEGSUEOAUADEVEDUDOOUEDEUROEU ETO ETEEAE UY 


OTT 


SAUL 


MTEL LLL 


BURKE ELECTRIC CO 


E.RIE.PA : 


Advertisements for the 


Searchlight Section 


Motors, Alternators, Generators, Motor Generator Sets, Transformers, 
Are Welding Equipment 
Sales Offices: Buffalo, Cleveland, Detroit, Erie, New York, Philadelphia, Pittsburgh, 
Chicago 
Sales Agencies: Underwood Electric Co., Cincinnati; W. T. Osborn, Kansas City ; 
Coast Equipment Company, San Francisco, Cal. 
= tevveevenvvepnnuneceseveeasuuanagsegervaceroososveneuevvevovuintonuensetsougecgc.evineeneescnveuseavenacnveeuannen4atn® 


Can be received at the 
New York Office of 
Electrical World 


until 10 a.m. 
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Our Customers | 


Wrote © 


Compressor duty is very hard on motors, but 
when we ship an air compressor we know our cus- 
tomers will not have any motor trouble. Our 

tests with Master Motors prove this. 


ae 
























Master Motor 
we have ever used 
severe Operating 
good service, ; 


S are the coolest ry 


lthough 
- sh Often gs 
condittons, nn 


nning motorg Fs 
th bjected to e 
ey are giving very | 





We are much pleased with the service you are 
giving us and find that your motors do our work 
better than any motor we ever had on our compres- 
sors. ; 













We have tried out your motors as Oe aie 
other motors and have decided as & result 

: SLIME mp 
tests to use Liasters on our pneur atic pumpSe 










Wouldn't you like.to test a Master Motor on your product? We'll glad- 
ly send them to responsible manufacturers. Write us about it today 


THE MASTER ELECTRIC CO. 438 First St., Dayton, Ohio 
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(RSPSILENT CHAIN DRIVES 


| MORSE CHAIN CO., ITHACA, N. Y. 
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Sy *Consult the Morse Engineer in your territory 
. ATLANTA, GA. DENVER, COLO, "PHILADELPHIA, PA. 
Positive as gears, flexible ALTERS. MD. DETROFT, MICH PTT 
ANSAS .MOr FRANCISCO, 
as belts, combining ad- TE, N.C NEW YORK CITY ST. LOUIS, MO. 
vantages of both without CHICAGO, ILL. MINNEAPOLIS, MINN.. TORONTO, ONT.,CAN. 
disadvantages of either. CLEVELAND. OHIO MONTREAL.OUE..CAN. ‘WINNIPEG. MAN..CAN. 
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T.RikU MPH} 


ype “TR” 
MOTORS {i 
Squirrel Cage 
Direct Current 
The Triumph Electric Co., Cincinnati, O. 
Builders of Motors Since 1892 
AHLLEENAADAONOUOADUOASUODNELUOELOAEETOONEOUEEOASOOUE UEC AOGDUEEUOODOEDOULUUGEDUNSUOOLOUADOAAU OOOO OOASOENOOOGUANONOLUEL OdEDERELOOELONAIOSOONEDOEP OND OAEOORD 
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DIEHL—ELECTRICAL—APPARATUS 
Alternating and Direct Current 


FANS—MOTORS—GENERATORS 


DIEHL MANUFACTURING COMPANY 
Elizabeth, New Jersey 
Boston Chicago New York Philadelphia 
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HE faultless perform- 

ance of SRB Bearings 
in electric motors is achieved 
by the utmost vigilance and 
thoroughness in every step 
of fabrication under the 
supervision of SRB Engi- 
neers. 

For example, the High 
Carbon Chromium Steel 
from which the inner and 
outer rings and balls are 
made undergoes rigid in- 
spection, analysis and tests 
before use, while the secret 
of exceptional smoothness 
—an outstanding charac- 
teristic of all SRB Bearings 
—is gained through the 
most careful and correct 
grinding. And finally, each 
finished bearing is given 
the final SRB test to assure 
its long lasting qualities. 


STANDARD STEEL 
AND BEARINGS 
INCORPORATED. 


Plainville, Connecticut 
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How many motors 
in your peak load? 


HE poor power-factor of motor 

load even though it occurs in the 
off-peak period is a loss to be reck- 
oned with. It requires more machin- 
ery in operation than would other- 
wise be necessary, increases the line 
loss and complicates voltage regula- 
tion. 


But, how many peak loads are all 
lighting loads? Even in summer, with 
daylight saving in operation, there 
are some motors running overtime, 
and some that always run at night. 


And in winter the lights come on be- 
fore the motors stop. Then is the time 
when the power-factor shoe pinches 
most. 

If those late-running motors were 
FYNN-WEICHSEL Motors, you 
would not need to worry about 
power-factor at your peak load—nor 
about overloaded generators, cables 
or transformers with power still in 
reserve at the turbine throttles. 


The FYNN-WEICHSEL MOTOR 
CORRECTS POWER-FACTOR. 


Fynn-Weichsel 


Oem teeta power-factor 
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WAGNER ELECTRIC CORPORATION 
SAINT LOUIS 


WAGNER ELECTRIC 
CORPORATION 


You may send me—without | COMPANY 
obligation on my part—a 

copy of your bulletin No. | street 
134,describing THe Fynn- 

Wercuset Motor, 















Apparatus 


Alternators 


Anchors, Guy 


Asbestos 


Ebony Wood 
Niagrite Cable 


Paper Tape 


ars, 


Batteries 
Dry 


Ward Leonard 
Mfg. Co. 


Bearings 
Baill 


Ine. 
Roller 


Inc. 


Blowers 


Blowers, Steam 


Boilers 


Water Tube 
Babcock & 


Bond Testers 


Boosters 
Allis-Chalmers 


Westinghouse 
Mfg. Co. 


Boxes 
Fuse 


Westinghouse 
Mfg. Co. 


Aiy Compressors 


Allis-Chalmers Mfg. 
General Electric 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 
Westinghouse Blec. Mfg. Co 


Johns-Manville, 
Johns-Manville, 
Jolins-Manville, 
Transite Wood 


Johns-Manville, 


Reinforced 
Pacific Coast Steel Co. 


Books, Technical 
McGraw-Hill Book Co,, Inc. 


Readers interested in any articles not listed in these pages are cordially invited to inform us of 
their wants and every effort will be made to put them in touch with the proper manufacturers. 


ELECTRICAL WORLD, Readers’ Service Department, 10th Ave. & 36th St., N. Y..C. 


Co 


Air Washing & Conditioning 


Amovican Blower Co. 
Sturtevant Co., 


B. F. 


Burke Elec. Co. 


Matthews Corp., W. N. 


Armature Repair Machy. 
Electric Service Supplies Co 


Boiler and Pipe Covering 
Johns-Manville, 


Ine. 

Ine. 
Protection 

Inc. 


Inc. 


Inc. 


Western Electric Co. 


Battery Charging Apparatus 


Cutler-Hammer Mfg. Co. 
General Electric Co. 


Elec. Co. 


Westinghouse Electric & 


Standard Steel & Bear‘ngs, 


Standard Steel & Bearings, 


American Blower Co. 
Sturtevant Co., B. F. 


Driven 


Terry Steam Turbine Co. 


Boller Room Instrumente 
(See Instruments) 


Wilcox Co. 


Reller-Smith Co. 


eoae. Ge. 


Electric 


General Electric 


G & W Blec. Spec. Co. 
General Electric Co. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Inc. 


Electric 


ELECTRICAL WORLD 


Equipment, Apparatus and Supp 


WHAT AND WHERE TO BUY 


lies Advertised in this Issue 


with Names of Manufacturers and Distributors 


Junction and Outlet 

Chicago Fuse Mfg. Co. 

G & W Elec. Spec. Co. 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

Meter and Service 

General Electric Co, 
Metropolitan Device Corp. 

Westinghouse Elec. Mfg. Co. 


Brackets and Pins, Metal 
Pittsburgh Transformer Co. 


Brushes, Dynamic & Carbon 


Jeandron, W. J. 
Morganite Brush Co. 


Buckets, Clamshell, Exca- 
vating and Grab 


Hayward Co. 


Buildings 

Fabricated . 
Bethlehem Stee: Co. 
Steel 

Delta-Star Elec. Co. 
Milliken Bros. Mfg. Co. 


Bus Bars 


Copper 
American Brass Co. 


Bus Bar Supports 

Delta Star Electric Co. 
Electric Power Equip. Corp. 
Electrical Development & 
Mach. Co. 

General Electric Co. 
allway & Industrial Eng. 


oO. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. Mfg. Co, 


Cable (See Wires & Cables) 


Cable Machinery 
American Ins. Machy. Co. 


Cable Racks, End Bells and 
Accessories 
Elec. Engineers Equip. Co. 
G & W Elec. Spec. Co. 
Metropolitan Device Corp. 
ane Underground Cable 
‘0. 


Cable Splicing Joints 
Matthews Corp., W 


Car Steps, Safety 
Irving Iron Works Co. 


Cement, 

High Temperature 
Johns-Manville, Inc. 
Insulator 

Reparit Mfg. Co. 


Chains 


Silent Power Transmission 
Morse Chain Co. 


Circuit Breakers 

Automatic Reclosing Circuit 
Breaker Co. 

Condit Elec’) Mfg. Co. 

Cutter Company 

General Electric Co 

Roller-Smith Co. 

Sangamo Electric Co. 

Schweitzer & Conrad, Inc. 

Sundh Electric Co. 

Westinghouse Elec. Mfg. Co. 


Clamps 
Ground Connection 
General Mecteie Co. 
Johnson, Jr., F, 
Westinghouse Bec. Mfg. Co. 
Guy 
Matthews Corp., W. N. 
Trolley 
Ohio Brass Co. 


Cleats 


Blake Signal & Mfg. Co. 

oy & Development & 
ach 

Imperial Porcelain ve 

Thomas & Sons Co., 


Clips, Testing 
Mueller Electric Co. 


Clutches, Magnetic 
Cutler-Hammer Mfg. Co. 


Coal and Ash Handling Ma- 
chinery 


Combustion Engineering 
Corp. 
Hayward Co. 


Coil Winding Tools 
Elec. Service Supplies Co. 


Coils, Armature, Field and 
Magnet 


Belden Mis. oe 


Dudlo Mf 4. ° 
General lectrie Co. 


Coils, Choke 


Delta Star Elec. Co. 
General Electric Co. 
Hi-Voltage Equip. Co. 
“es & Industrial Eng. 


oO. 
Schweitzer & Conrad, Inc. 
nenouse Elec. & Mfg. 
0. 


Commutators 
Cameron Elec. Mfg. Co. 


Concrete, Armoring Surface 
Irving Iron Works Co. 


Condensation Products 
Bakelite Corp. 
Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Condensers 

Static 

Wireless Spec. App. Co. 
Steam 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
oe Mfg. Co. 
Westinghouse Elec. & Mfg. 


oO. 
Worthington Pump & Mchy. 
Corp. 


Condensers, Rotary Jet 
Manistee Iron Works 


Conduit Fittings 
Chicago Fuse Mfg. Co. 


Conduit 


ibre 
Johns-Manville, Inc. 
Interior 
American Circular Loom 
Company 
Johns- Manville, Ine. 
Underground 
Johns-Manville, Ine. 


Connectors 


Western Electric Co. 
Westinghouse Elec. Mfg. Co. 


Connectors and Terminals 
Electric Power Equip. Corp. 
General Electric Co. 
Sherman Mfg. Co., H. B. 
Yemencae Elec. & Mfg. 

‘0 


Construction Engineering 
(See Directory of Engi- 
neers) 


Contact Rail Material 


Electric Service Supplies Co. 
Ohio Brass Co. 


Control 8! yale. Traffic 
Essco M 


Controllers 


Electric Automatic 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 


Motor 

General Electric Co. 

Sundh Electric Co. 

earner Elec. & Mfg. 


Cord 


gre aoe. 

rdage Works 
atid, 
indiapa Rubber & Ins. Wire 


0. 
Okonite Company, The 


' Trolley 
Samson Cordage Co. 


Couplings 
Flexible 
Bartlett Hayward Co. 


Crane Motors 


General Electric Co. 
Vigstinghouse Elec, & Mig. 
0. 


Cranes 

Electric 

Universal Crane Co. 
. Locomotive 
Universal Crane Co. 
Motor Truck 
Universal Crane Co. 
Portable 

Universal Crane Co. 
Traveling 

Maris Bros. 
Northern Eng’g Works 


Cross Arms 
Railway & Industrial Eag. 


0. 
Thomas & Sons Co., R. 
Western Electric Co. 


Cutouts 

Chicage Fuse Mfg. Co. 

G Elec. Spec. Co. 
General Electric Co. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Inc. 
—o Elec. & Mfg. 


Doors for Bin and Switch 
Compartments 


Johns-Manville, Ine. 


Drills, Rock 
Ingersoll-Rand Co, 


Economizers 


Power Specialty Co. 
Sturtevant Co., B. F. 


Engineers, Consulting and 
ontracting 


(See Directory of Engi- 
neers) 
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Engines 

Diesel 

Bethlehem Steel Co. 
Lombard Governor Co. 
Internal Combustion 
McIntosh & Seymour Corp. 


Oil 

Ingersoll-Rand Co. 
Lombard Go or Co. 
Nordberg Mfg. 

Steam 


Allis-Chalmers Mfg. Co. 
Sewer Dynamo & Eng 


Sturtevant Co., B. F. 
Unaflow 


Nordberg Mfg. Co. 
on Dynamo & Eng. 


Excavati Machinery 
Motor Driven 2 


Hayward Co. 


Experimental Apparatus 
Biddle, James G. 


Fan Motors . 
Century Electric Co. 
Colonial oe | & Motor. Co. 
Diehl we Os 
Genera! Electric Co: 
Peerless Electric = 
Western Electric Co 

——o ouse Elec. & Mts 


Exhaust and Ventilatiny 
American Blower Co 
Centu pepe Co. 
Diehl c 

General iectric Co. 
Sturtevant Co. B. F. 
VWgitiachouss Elec. & Mfg. 
Turbine oe. 

Sturtevant Co. 

Terry Steam “parbine Ce. 


Fibre (See Insulating Ma- 
terial) 


Financial 
Harris, Forbes & Co. 


Fire Extinguishers 
Foamite-Childs Corp. 


Flooring 


Open Steel 
Irving Iron Works Co. 


Steel, Irving Subway 
Irving Iron Works Co. 


Foepiass. Drop, Hammered & 
ydraulically Pressed 


Bethlehem Steel Co. 


Furnaces 


Electric 
Detroit Electiic Furnace Co 


om Furnace Constr 
Oo. 
Pittsburgh Elec. Furnacs 
Corp. 


Pulverized Fuel 
Combustion Engr. Co 


Steel Melting, Eletric 
American Bridge Co. 


Fuse Plugs 
Delta-Star Electric Co. 


Fuses 

High Tension 

Delta-Star Electric Co. 
Elee. Engineers Equip. Co. 
Schweitzer & Conrad, Inc. 
Refillable 

Chicago Fuse Mfg. Co. 
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New type of electrically tilted cinder car made by 

the Wm. B. Pollock Co. (Mr. John Morgan, Electrical Engineer) 

for the Ohio Works of the Carnegie Steel Co. of Youngstown 
Cutler-Hammer 


New Two-Ladle 
Cinder Car Equipped 
with Cutler-Hammer 
Controller and Limit 


Switch 


Cutler-Hammer Control automatically governs the action 
of the motor in tilting the pots—the enclosed type Controller 
accelerating the motor and the Limit Switch interlocked with 
the Controller, preventing over-travel. 





The operator is not called upon to do anything but push 
the“‘on”’ button to start. Yet the functioning of the Controller 
must be dependable and accurate. 


This is but one of thousands of cases where Cutler-Hammer 

engineers have cooperated with the designer and builder of 

CUTLER-HAMMER motor-driven equipment—fitting the Controller to the job to 
Motor Starters, Speed provide the desired results. 

Regulators and Control- 


ies caavine thé CH During more than a quarter-of-a-century Cutler-Hammer 


shih inci" ade ail has been developing, building, and applying control equip- 
of nearly 30 years of ment. The vast experience and fund of information are at 
experience in the design your disposal when you call in a C-H engineer. 


and manufacture of elec- 
tric control apparatus. 


THE CUTLER-HAMMER MFG. CO. 


Motor Control Department 


Works: MILWAUKEE and NEW YORK 


Offices and Agents in Principal Cities 
Northern Elec. Co., Ltd., Can. 


AUTOMATIC CONTROLLERS 
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Renewable 

Westinghouse Electric & 
Mfg. Co. 

Standard 

Chicago Fuse Mfg. Co. 
Condit Elec’l Mfg. Co. 
Electrical Development & 
Mach. Co. 

Metropolitan Device Corp. 
Western Electric Co. 
Nestinghouse E. & M. Co. 


Gauges, Recording 
Bristol Co., The 


Gearing, Silent Flexible 
Morse Chain Co. 


Gears 


Rethlehem Steel Co. 
General Electric Co. 


a Elec. & Mtg 


Generating Sets, Motor 


Burke Electric Co. 

General Electric Co. 

Ridgway oyneee . Eng g. Co. 

Sturtevant Co.. 

We stinghouse itlec. ‘i Mfg. 
oO. 


Generaturs 


Burke Elec. Co. 
— Dynamo & Eng. 
0. 


Generators, Coolers 
American Blower Co. 
Sturtevant Co., B. F. 


Glassware Lighting 
Holophane Glass Co. 


Grating, Steel Irving Subway 
Irving Iron Works Co. 


Ground Clamps 
Sherman Mfg. Co., H. B. 


Grounds, Etc, 
Paragon Electric Co. 


Hair Dryers 
Shelton Elec. Co. 


Heaters for Special Purposes 
Power Specialty Co. 


Heaters, Water Feed 


Worthington Pump & Mchy. 
Corp. 


Heating Devices 


Cutler-Hammer Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


tems 
American Blower Co. 
Sturtevant Co., B. F. 


Hoists 


Steam and Electrical 
Allis-Chalmers Mfg. Co. 


Indicators, Speed 
(See Tachometers) 


Biddle, James G. 


Industrial Lighting 
Holophane Glass Co. 


Inspection and Tests 


Electrical Testing Labora 
tories 


instrument Test Switches 


Electrical Development & 
Mach. Co. 


Instrument Transformers 


General Electric Co. 
Roller-Smith Co. 
Vieetinghouss Elec. & Mfg. 


Iinetruments 


Boiler Room 
General Electric Co. 
Westinghouse Elec. 
Co. 

Graphic 

Biddle, James G. 
Bristol Co., The 

‘General Electric Co. 


& Mfg. 


ELECTRICAL WORLD 


Sangan:» Blectric Co. 
Westinghouse Zlec. & 


Co. 
Zernickow, O 
indleneine, 

General Electric Co. 
Roller-Smith Co. 

ee Elec. & Mfg. 


Weston Elec’! Inst. Co. 


integrating 

Riddle, James G. 

Dunean Elec. Mfg. Co. 
Sangamo Electric Co. 
Sewickley a — Co. 
Wagner Elec. 

er Bee. & Mfg. 


Mfg. 


Scientific and Testing 
Service 

Biddle, James G. 

General Electric Co. 
Metropolitan Device Corp. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. 


Co. 
Weston Elec’! Inst. Co. 


(Insulating Machinery 
American Ins. Machinery 


New England Butt Co. 


Insulating Material 


Asbestos 
Johns-Manville, Inc. 


Cement 
Condensite Co. of America 
Mitchell-Rand Mfg. Co. 


Composition Cloth & Paper 
Irvington Varnish & Ins. Co. 


Compounds, Paints and 
Varnishes 

Garfield Mfg. Co. 

General Electric Co. 

Irvington Varnish & Ins. Co. 

Mitchell-Rand Mfg. Co. 

Packard Eleciric Co. 

Redmanol Chem. Prod. Co. 

Vatmaeetes Elec. & Mfg. 
0. 


Fibre 
National Vule. Fibre Co. 
Spaulding Fibre Co. 


Laminated Phenolic Con- 
densation Products 

Bakelite Corp. 

Condensite Co. of Amer. 

Continental Fibre Co. 

General Bakelite Co. 

Redmanol Chem. Prod. Co. 

Spaulding Fibre Co. 

oe Elec. & Mfg. 
‘0. 


Lava 
American Lave, Co. 
Kirchberger & Co., Inc., M. 


Steward Mfg. Co., D. M. 


Mica 

Munsell & Co., Eugene 
Molded 
Bakelite Corp. 
Condensite ‘So. of Amer. 
Cutler-Hammer Mfg. Co. 
Garfield Mfg. Co. 

General Bakelite Corp. 
Johns-Manville, Inc. 
Redmano! Chem. Prod. Co. 


Paper 

Irvington Varnish & Ins. Co. 
Silk 

Irvington Varnish & Ins. Co. 
Ryle & Co.. Wm. 


Slate 

Portland-Monson Slate Co. 
Tape &€ Webbing 

General Electric Co. 
Okonite Co., The 

Packard Electric Co. 
—_s Elec. & Mfg- 


o. 
Wax Paper 
Candy Company, Inc. 


| Insulation, Electric 


Bakelite Corp. 

Condensite Co. of Ame. 
General Bakelite Co. 
Redmanol Chem, Prou. Co. 
Spaulding Fibre Co. 


Insulator Pins 


Ohio Brass Co. 
Thomas & Sons Co., R. 


Insulator Tester & Fault 
inder 
Johnson, Jr., T. F. 


Insulators 

Glass 

Hemineray Glass Co. 
Lapp Insulator Co., Inc. 
Locke Ins. Corp. 


Porcelain. Composition 
Illinois Elec: Porcelain Co. 
Imperial Porcelain Works 
Lapp Insulator Co., Inc. 
Locke Ins. Corp. 

Ohio Brass Co. 

Thomas & Sons Co., R. 
Vipetinehonee Elec. & Mfg. 


Post Type 

Delta Star Blectric Co. 
Electrical Development & 
Mach. Co. : 


Jacks, Pole Pulling and 
Straightening 


Westinghouse Elec, & Mfg. 


oe 
Laboratories 


Electrical Testing Labora- 
tories 


Lamp Guards, Ine, 


Matthews Corp., W! N. 


Lamp Replacers 
Matthews Corp., W. N. 


Lamps 


Arc 
General Electric Co. 
Vigatnehoes Elec. & Mfg. 


Cable Supporting 
Matthews Corp., W. N. 
incandescent 

General Electric Co, 
Western Electric Co. 
Miniature 

Genéra! Electric Co. 


Lights, Traffic 
ssco Mfg. Co. 


Lightning Arresters 


Delta Star Elec. Co. 

Electric Power Zauip. Cosp. 
Elec, Service Supplies Co. 
— Engineers Equip, 


0. 
General Electric Co 

Hi-Voltage Equipment Co. 
Railway & oe Engr. Co. 


Schweitzer & youre. Ine. 

Shaw, Henry 

Westinghouse Mile. & Mfg. 
0. 


Line Material 
——o Mfg. Co., A. & 


J 

Archbold-Brady . 

Bethlehem Steel Co. 

G & W Elec. Spec. Co. 

Electric Service Sup. Co. 

General Electric Co. 

Johnson, Jr., T. F. 

Ohio Brass Co 

—_— Elec. & Mfg. 
0. 


Linemen’s Supplies & Tools 
Johnson, Jr., T. F. 


Lubricants 
Waverly Oil Co. 


Lugs 
Sherman Mfg. Co., H. B. 


Machines 


Armature Notching 
Ferracute Machine Co. 


Pipe Bending 
—— Pipe Bend. Mach. 
‘0 


Machinery, Hoisting 
American Bridge. Co. 


Magnets 


Dudlo Mfg. Co. 
Elec. Controlier & Mfg. Co. 


Manganin 
Baker & Co., Ine, 


Meter Testers 


General Electric Co. 
_ Elec. & Mfg. 


Meters, Electric & Flow 
(See Instruments, Electric 
& Boiler Room) 


Mining Machinery 
Allis-Chalmers Mfg. Co. 


Molded Insulation (See In- 
sulation, Molded) 


Molding Materials 


Bakelite Corp. 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Motor Generator Sets 
Bideway Dynaino & Eng. 
0. ; 


Motors 


Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Burke Elec. Co, 

mtury Electric Co. 
olonial Fan. & Motor Co. 
Diehl Mfg. Co 
Electro-Dynami¢ Co. ‘a 
Emerson Electric atte: Co, 
General Zlectric Co 
Gregory Electric Co, 
Imperial Elec. Co 
Jeannin Electric Co. 
Master Electric Co. 
Peerless Electric Co. 
Reliance Elec. & Eng. 
Star Elec. Motor Co. 
Sturtevant Co., B. F. 
Triumph Electric Co. 
Wagner Elec. Corp. 
Westinghouse Elec. 
Zobell 


Co. 


& Mfg. 
lec. Motors Co. 


Small 
Reynolds Electric Co. 
Oil Engines (See Engines) 


Oil Heaters 
Power Spec. Co. 


Oil Pressure Governo.'s 
Lombard Governor Co. 


Oil and Grease, Lubricating 
Waverly Oil Co. 


Packing 

General Electric Co. 
Westinghouse Elec. 
Co. 

Asbestos 
Johns-Manville, Inc. 


& Mfs. 


Panel Boards 


General Electric Co. 

Johns-Manville, Inc. 

neneme Elec. & Mfg. 
0. 


Panels, Switchboard 


Allis-Chalmers pits. Co. 
General Elec. 
oe Elec, & Mfg. 


Pavement Breakers, Pneu- 


matic 
Ingersoll-Rand Co. 


Penstocks 
Pelton Water Wheel Co. 


Pipe Frame Fittings, Elec- 


trical 
Schweitzer & Conrad, Inc. 


Pipe 
Riveted Steel 
Riter-Conley Co. 


Platinum 
Baker & Co., Inc. 


Plugs 


Cutler-Hammer Mfg. Co. 


Plugs, Attachment 
Cutler-Hammer Mfg. Co. 
General Elec: 
beeen ra Elec. & Mfg. 

0. 


Pole Line Hardware 


Bethlehem Steel Co. 
Electric Service Sup. Co. 
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Ohio Brass Co. 
Western Electric Co. 
Poles 
Iron 
Archbold-Brady Co. 
Steel 


Milliken Bros. Mfg. 
Pacific Coast Stee 
Riter-Conley Co. 
Wood 
Bell aes 4 Go 
Bruce Co., M. L. 
satonal Pole Co. 

le Pole & Be Co. 
yeu ern Pole & Lumber 


Co. 

Partridge iguie Co., T. M. 
Seguin, J. 
Texas ‘Crecesting Co. 
Western Electric Co. 


Co, 
Co. 


Porcelain (See Insulati 
Material, China and 
Porcelain 


Posts, Wood 
Naugle Pole & Tie Co. 


Potentiometers 


Biddle, James G 
mee Blec. & Mfg 


Potheads 
Mocsion Development & 


Ga Ww Bec. Spec. Co. 


Presses, Cutting 
Ferracute Machine Co. 


Projectors, Floodlights 
Electrie Service Supplies Co 


Protective Devices 
Electric Power Equip. Corp. 
General Electri ¢ Co. 


Metropolitan Bavies Corp. 
we & Industrial Eng. 


Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Vipatinehouse Elec. & Mfg. 


Pullers, Slack 
Matthews Corp., W. N. 


Pulverized Fuel Equipment 


Combustion Engineering 
Corp. 


Pumping Systems, Air Lift 
Ingersoll-Rand Co. 


Pumps 
Boiler Feed 
Ingersoll-Rand Co. 
Lecourtenay Co. 
Worthington Pump & Mchy. 
Corp. 
Centrifugal 
Allis-Chalmers Mfg. Co. 
Chicago Pump Co. 
De Laval Steam Turbine Co. 
Ingersoll-Rand Co. 
Lecourtenay Co. 
Manistee Iron Works 
Pelton Water Wheel Co. 
Terry Steam Turbine Co. 
Worthington Pump & Mchy. 
Corp. 
Power 
Lecourtenay Co. 
Worthington Pump & Mchy. 
Corp. 
Reciprocating 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co. 
Steam 
Worthington Pump & Mchy. 
Corp. 


Pyrometers 


Bristol Co., The 
Taylor Instrument Co. 


Radio Apparatus 


Cutler-Hammer Mfg. Co. 

General Electrie Co. 

General Radio 

Roller-Smith Co. 

Westinghouse Elec. & Mfz. 
0. 


Rail Bonds 


American Steel & Wire Cr 
Ohio Brass Co. 
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A 1250 horsepower 
Nordberg Diesel 
Engine 


Fuel Cost Reduced 50% 


In a Large Central Station 


Fuel is the largest item of expense in the operation of power plants, 


particularly so in central stations. All engineering skill is centered 
on the problem of improving the efficiency of generating stations 
largely by reducing the fuel expense. 

The Peninsular Power Company, Iron River, Michigan, serving 
municipalities and iron mines throughout the Menominee range, has 
solved the problem by the installation of two 1250 H.P. Nordberg 
Two-Cycle Diesel engines. These units have reduced the cost of fuel 
50% in comparison with power as produced by steam turbines. 

This company operates four hydro-electric stations and annually 
produces over 58,000,000 K.W. hours. During the periods of low 
water, stand-by service has been supplied by steam plants, but after 
careful investigation it has been proved that this service can be 
furnished at a lower cost with large Diesel units. 

The newspaper clipping taken from the Iron River Reporter tells 
the story. This is only one application where Nordberg Diesels have 
shown marked savings and increased profits. 

Nordberg Engineers will, without obligation, 


acquaint you with the possibility of Diesel 
power. Write for Bulletin LD-3. 


Nordberg Manufacturing Company 


Milwaukee 


NORDBERG 


Uniflow Engines 
Condensers 
Corliss Engines 

| Special Machinery 


MACHINERY 


Diesel Engines 
Compressors 
Blowing Engines 
Mine Hoists 
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ESELS AUN AT 
ONE HALE COST 





FUEL COST OF NEW OIL ENGINES 


HALF OF STEAM, C. E, HAR- 
GER ESTIMATES 





The fuel cost is cut to one half by 
the use of Diesel oil engines in gen- 
erating electric power, C. E. Harger, 
general manager of the Peninsular 
Power Co., said yesterday in com- 
menting on the saving and practica- 
bility of oil over steam. At least that 
is his present calculation, with the 
first of the Diesel engines at the 
new power plant of the company in 
operation only since Februaryyl. 

“Go anywhere east of the Mississip- 
pi, even of New Mexico and you’ll find 
we have the largest Diesel engines 
now in use,” he said. The engines 
are huge mountains of steel, their 
very size breathing tremendous pow- 
er, but there is not much noise to the 
throbbing machine. It runs on and 
on at an even pace like a finely tuned 
motor in an automobile. 

The consumption figure startles at 
first—it is 1,850 gallons of crude oil 
every 24 hours—but translated into 
dollars the amount is one half of pro- 
ducing an equal amount of power by 
steam. The figures are set down in 
the books side by side, for the Pen- 
insular Power Co., at its Iron River 
station is now developing electric 
power by both processes—and _ the 
— method has it on the old by a 
mile. 


1250 H. P. Each, 


Twelve hundred and fifty horse- 


power or 800 
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Ranges 
Westinghouse Elec. & Mfg 


Rectifiers 
General Electric Co. 


Westinghouse Elec. & Mfg | 
Co. 


Reels, Take Up & Pay Out 
Matthews Corp., W. N. 


Ropelsing (See Searchlight 
Section) 


Bonstead Elec. & Mfg. Co. 
Commonwealth Edison 


Resistance Units 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Railway & Industrial Eng. 
Cc 


0 
aeegpouss Elec. & Mig 


Rheostats 


Biddle. James G. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electric Co. 
a Elec. & Mfz. 
o. 
Motor Speeed Regulating 
Ward Leonard Elec. Co. 
Starting and Controlling 
Ward Leonard Elee. Co. 


Rivets 
Bethlehem Steel Co. 
Rome Brass & Copper Co. 


Rods 


Brass, Copper and Bronze 
American Brass Co. 
American Copper Prod. Co 
Rome Brass & Copper Co. 


Rolls 


Brass, Copper and Bronze 
Rome Brass & Copper Co. 


Searchlights 


General Electric Co 
ee Elec. & Mfg. 


Second-Hand Apessetes 


(See Searchlight Section) 
Albertson Co., Inc., W. N. 
Archer & Baldwin 
Ashley, Allen 
Brenholts, Roy, Trustee 
Ellis, A. Lee 


Emerson & Co., Louis E. 
Fuerst-Friedman Co. 
Gregory Electric Co. 
Hall & Co., Inc., Stephen 
Hemphill & Co., J ; 
Ives Mfg. Co 
Klein & Co., 
Land, L. J. 
MeMillan, A. ; 
Miami Conservancy Dist. 
Miller-Owen Electric Co. 
Moore & MacDonald 
Morrison Co., Hackley 
Nussbaum Co., V. M. 
Phoenix Utility Co. 
Power Machy. Ex. 
Randle Machy. Co. 

Ross Power Equip. Co. 
Roswell, C: M. 
Sachsenmaier Co., George 
Scheinert Co.. R 

Wallace Co., J._V. 
Wilson Machy. Co., H. R. 
Zelnicker, in St. Louis 


‘Nathan 


Shades & Reflectors 
Holophane Glass Co. 


Sheets 

Brass, Copper and Bronze 
American Brass Co. 

Rome Brass & Copper Co. 


Electrical 

American Sheet & Tin Plate 
Co 

Mansfield Sheet & Tin Plate 
Co. 

Newport Rolling Mill Co. 
Wheeling Steel Products Co 
Metal i 
American Sheet & Tin Plate 


Co 
Bethlehem Steel Co. 


Silent Chain Drives 
Morse Chain Co. 


Slate 
Portland-Monson Slate Co. 


ELECTRICAL WORLD 


Sockets and Receptacles 
Cutler-Hammer Mfg. Co. 
General Blectric Co 
Westinghouse Elec, & Mfg. 
Co. 


Solder 
Mitchell-Rand Mfg. Co. 


Soldering Flux 


Blake Signal & Mfg. Co. 
Mitchell-Rand Mfg. Co. 


Solenoids (See Coils, Arma- 
tures, Field and Magnet) 


Bprings 
American Steel & Wire Co. 


Sprockets, Silent Chain 
Morse Chain Co. 


Stair Steps, Safety 
Irving Iron Works Co. 


Staples 


American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor, Electric 
Automatic Reclosing Circuit 
Breaker Co. 

Condit Elec’! Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 

Ward Leonard Elec. Co. 
ee Elec. & Mfg. 


Steam Specialties 


Johns-Manville, Inc. 
Power Specialty Co. 


Stokers 


American Engr. Co. 

Babcock & Wilcox Co. 

Combustion Engr. Corp. 

General Electric Co. 

Riley Stoker Co., Sanford 

— Elec. & Mfg. 
oO. 


Mechanical 
American Engr. Co. 
Combustion Engr. Corp. 


Stoves (See Ranges) 


Strips, Copper 
American Copper Prod. Co. 


Structural Steel 
Bethlehem Stee Co. 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 


Sub-Stations, Outdoor 


Delta Star Elec. Co. 
Electric Power Equip. Corp. 
Elec’! Engineers Equip. Co 
General Electric Co. 
Railway & Industrial 
Co. 

Schweitzer & Conrad, Inc. 
a Elec. & Mfg. 

Oo. 


Eng. 


Superheaters, Steam 
Babcock & Wilcox Co. 
Power Specialty Co. 
Superheater Co. 


Supplies (Electric Railway) 

General Electric Co. 

Ohio Brass Co. 

Western Electric Co. 

— Elec. & Mfg. 
oO. 


Switchboard Supplies 

Electric Power Equip. Corp. 

General Electric Co. 

eneeee Elec, & Mfg. 
0. 


Switchboards 


Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. & 


J. M. 

Condit Elec’l Mfg. Co. 

General Electric Co. 

Johns-Manville, Inc. 

Wagner Elec. Corp. 

Western Electric Co. 

oo Elec. & Mfg. 
0. 


Switches 

Air Break and Pole Top 
Condit Elec’) Mfg. Co. 
Delta-Star Elec, Co. 


Electric Power Equip. Corp. | Testing Laboratories 


Elec’! Engineers Equip, Co. 
General Electric Co. 
Hi-Voltage Equip. Co. 
ewer & Industrial Engr. 


oO. 
Schweitzer & Conrad, Inc 
ene Elec. & Mfg. 
oO. 


Disconnecting 
Anderson Mfg. Co., A. & 
J. M. 

Champion Switch Co. 

Delta Star Elec. Co 
Electric Power Equip. Corp. 
Elec’l Engineers Equip, Co. 
Electrical Development & 
Mach. Co 


General Electrie Co. 
Johnson, Jr., T. F. 
Matthews Corp., W. N. 
Schweitzer & Conrad. Inc. 
Trumbull Electric Mfg. Co. 


Co. 
Westinghouse E. & M. Co. 


Float 

Cutler-Hammer Mfg. Co. 

Electric Service Supplies Co. 

General Electric Co. 

Ohio Brass Coa: 

Sundh Electric Co. 

Western Electric Co. 

Westinghouse’ Elec. & Mfg. 

Fuse 

General Electric Co. 

Matthews Corp., W. N. 

Metropolitan Device Corp. 

Schweitzer & Conrad, Inc. 

ee Elec. & Mfg. 
‘0. 


Knife 

Condit Elec’l Mfg. Co. 

Cutter Company 

General Electric Co. 

Trumbull Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co. 

Oil 

Condit Elec’l Mfg. Co. 

General Electric Co. 

ee Elec. & Mfg. 
oO. 


Remote Control 
Anderson Mfg. Co., 
J. M 


Cutler-Hammer Mfg. Co. 

General Electric Co. 

Payne Dean, Ltd. 

Sundh Electric Co. 

— Elec. & Mfg. 
oO. 

Safety Enclosed 

General Electric Co. 

Trumbull Elec. Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co. 

Series 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

mg Elec. & Mfg 
0. 


Snap and Push Button 
Cutler-Hammer Mfg. Co. 
G & W Elec. Spec. Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Time 

Anderson Mfg. Co., A. & 
J.M 


General Electric Co. 

Paragon Eiectric Co. 

ee Elec. & Mfg. 
‘0. 


Synchroscopes 


Roller-Smith Co. 

General Electric Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 


Co. 
Weston Elec’l Inst. Co. 


Tachometers 


Biddle, James G, 
Bristol Co., The 
Zernickow, O. 


Tanks 
Riter-Conley Co. 


Tape 
Friction 
Johns-Manville, Ine. 
Rubber 
Johns-Manville, Ine. 


Telephones 
Western Electric Co. 


Testing Apparatus 


American Transformer Co. 

Biddle, James G 

General Electric Co. 

Roller-Smith Co. 

— Elec, & Mig. 
0. 


Electrical Testing Labora- 
tories 


Theatre Dimmers 
Cutler-Hammer Mfg. Oo. 
General Electric Co. 

a nencem Elec. & Mfg. 


Thermometers 
Bristol Co., The 


Ties 
Naugle Pole & Tie Co. 


Toaster 
Westitighouse Elec. & Mfg. 


Tools 

Construction 

Leach Co. 

Pneumatic 
Ingersoll-Rand Co. 
Portable Elec. 

Leffel & Sons Co., James 


Tools, Linemen’s (See Line- 
men’) Supplies & Tools) 


Towers 


Radio 

Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 
Transmission 

American Bridge Co. 
Archbold-Brady Co, 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 


A. &| Transformers 


Allis-Chalmers Mfg. Co. 
American Transformer Co. 
General Electric Co. 
Kuhlman Electric Co. 
Moloney Elec. Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
Wagner Elec. Corp. 
mous Elec. & Mfg. 


Instrument 
Roller-Smith Co. 
Weston Elec’l Inst. Co. 


Transformers, Bell Ringing 


General Electric Co. 

Metropolitan Device Corp. 

Packard Electric Co. 

eas Elec. & Mfg. 
Oo. 


Transmission, Silent Chain 
Morse Chain Co. 


Traps, Steam 


Johns-Manville, Inc. 


Tubes 

Brass, Copper and Bronze 
American Brass Co. 

Rome Brass & Copper Co. 


Turbines 


Hydraulic 

Allis-Chalmers Mfg. Co. 
Leffel & Co., James 

Pelton Water Wheel Co. 
Smith Co., S. Morgan 

Worthington Pump & Mchy. 
Corp. 

Steam 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 
General Electric Co. 
Ridgway Dynamo & Eng. 
Cc 


0. 
Sturtevant Co., B. F. 
Terry Steam Turbine Co. 


Westinghouse Elec. & Mfg. 


Co. 


Turbo-Generators 


General Electric Co. 
Terry Steam Turbine Co. 


Westinghouse Elec. & Mfg. 


Co. 


Units, Resistor 
Ward Leonard Elec. Co. 


Vibrators 
Shelton Elec. Co. 
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Washers 
Mass. Machine Shop 


Washing Machines 
Western Electric Co. 


Water Wheels, Impulse Tur- 
bines 

Allis-Chalmers: Mfg. Co. 
Leffel & Sons Co.. James 
Pelton Water Wheel Co. 

Worthington Pump & Mchy. 
Corp. 


Water Wheel Governors 


Lombard Governor Co. 
Pelton Water Wheel Co. 
Woodward Governor Co. 


Wattmeters, Watt-Hour Me. 
ters (See Instruments) 


Welder 

Arc 

Ohio Brass Co. 
Portable 

Ohio Brass Co, 


Welders, Are 


General Electric Co. 
Westinghouse Elec. & Mfg. 


Welding Apparatus 
Ohio Brass Co. 


Welding Machines 


General Electric Co. 
Westinghouse Elec. & Mfg. 


Wires and Cables 


Aidan 

ndiana Rubber & . 

Wire Co. ~ 

Bare and Insulated 

—_— Underground Cable 
0. 

Bare Copper 

American Brass Co. 

American Copper Prod. Co. 


4Qemm Ins. Wire & Cuble 
‘oO 


American Steel & Wire Co. 
“—_e Copper Mining 


Illinois Wire & Cable Co. 
Brass & Bronze 

American Copper Prod. Co. 
Copper Clad 

American Copper Prod. Co. 
Magnet 

American Enameled Magnet 
Wire Co. 

Belden Mfg. Co. 

Dudlo Mfg. Co. 

Hazard Mfg. Co. 

Maring Wire Co. 

Roebling Sons Co., J. A. 
Western Electric Co. 


Magnet (Enameled) 
Dudlo Mfg. Co. 
Maring Wire Co. 
Miscellaneous 
Belden Mfg. Co. 


Rubber Covered 

and Weatherprooj 

American Copper Prod. Co. 

American Ins. Wire & Cable 

Belden Mfg. Co. 

Hazard Mfg. Co. 

Illinois Wire & Cable Co. 

indies Rub. & Ins. Wire 
‘oO 


Kerite Ins. Wire & Cable 


0. 

Okonite Co., The 

Packard Electric Co. 
Roebling’s Sons Co., J. A. 
Satety Ins. Wire & Cable 


oO. 
Simplex Wire & Cable Co. 
Western Electric Co. 

Steel 

American Steel & Wire Co. 
Bethlehem Steel Co. 
Trolley 

American Copper Prod. Co. 
Underground (Cable) 
Hazard Mfg. Co. 
Kerite Ins. Wire & Cable 


Co. 

Roebling Sons Co., J. A. 
Western Electric Co. 
Varnished Cambric 
Okonite Co., The 


Wireless Apparatus 


General Electric’ Co, 
Vigstingbonpe Elec. & Mfg 


X-Ray Apparatus 
Anderson Mfg. Co., A. & 
4... 
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The Type “AR” Has a Broad 
Range of Industrial Usefulness 


Allis-Chalmers Type “AR” Motors are of special interest to Plant 
Executives and Maintenance Men because of their all-steel con- 
struction, and the simplicity which results from unit features of 


. design. For example, the stator end frames and feet are cast as 
a unit from electric steel. This insures great rigidity and eliminates 
” breakage. 


Intelligently selected for specific needs the ““AR” has tremendous 
. adaptability. It is capable of handling the stiffest assignment with- 
out faltering day in and day out for long periods. It is built for 
hard service and trying conditions and it does the job wherever 
put. Built in sizes from 3 H. P. to 200 H. P. for all the standara 


Co. 





voltages. 
ple Send for Bulletin No. 118C 
EMRE ERI: TOPE 

ALLIS-CHALMERS ALLIS -CHALMERS 

PROOUCTS PR Ts 
Electrical Machinery ees St Pe ZN Flour and Saw Mi ll Machinery 
om — Li $= i Ls Lt 4 re Transmission we 

e ngin ki iiliiieal 
te Gas and Oil Engines MANUFACTURING COMPA NY Steam and Electric Hits 
Hydraulic Turbines Ai Compressors - Air Brakes 


Cechincry M™m } LWA U a - - ’ te i S Cc o BR Ss i N. U. Ss. a Agricultural Machinery 
& ie om District Offices in All Leading Cities “ae 








82 ELECTRICAL WORLD VOL. 83, NO. 26 


ALPHABETICAL INDEX TO ADVERTISEMENTS 





Page Page | Page Page 
A Ue, MFR wo wkend obsess 5% 45! Leffel. & Co., James.........« 62] Riter-Conley Cay.........0c00 53 
eerie gt “? ae ae 45 | ion a Fer ee Soh wc veda 1 Robinson & Co., Dwight P..... 37 
Zmerson Elec. SS eee y JOCKS: Tis. CORMAN is icc cede 1| Roebling’s Sons Co., John A... 50 
Seen Inc. W. N..... m4 Engineers’ Directory .......36, 37 Lombard Goyernor Co........ 64 | Roller-Bmith Ge ... isc. cccce 55 
en tee ae ee 4 | Hssco Mfg. Co........ seeeeee 59 Rome Brass & Copper Co...... 71 
Allis-Chalmers Mfg. Co....... 81 Ross P : . 
Allison & Co., Jas. E......... 36 oss Power Equipment Co.... 46 
Ambursen Constr. Co......... 36 noo - See Ee ree +7 
American Blower Co.........- 62 M om Po pe eee reese aye 50 
American Bridge Co.......... 57 F 
American Circular Loom Co.... 49 
American Copper Prod. Co. .20, 21 McClellan & Junkersfeld ..-.... 36 
American Enameled Magnet Wire Fargo Engineering Co........ 36 | McGraw Hill Book Co... .54, 58, 68 s 
PEO S PETES 2 é.i200% 49| Ferracute Mach. Co.......... 66| McGraw Co............4+ pe 4 
American Engineering Co....... 60| Foamite-Childs Corp. ......... _4| McIntosh & Seymour Corp. ... 69 
American Insulatg. Mchy. Co... 50| Ford, Bacon & Davis ........:36| McMillan, As...........644.. 47 Sachsenmaier Co., George ..... 45 
American Insulated Wire & Cable Fowle, Frank F.......e.e00% 36 | Manistee Iron Works Co....... 60] Safety Ins. Wire & Cable Co... 50 
y a Cc 
CBs ss dvds. Fe oi Ee Caen 49| Freeman, Roger M........... 36 | Mansfield Sheet & Tin Plate Co. 48/ Samson Cordage Works ...... 49 
American Lava Corp. ........ 48 | Fuerst-Friedman Co, ......... 44| Marble-Card Electric Co....... 72 | Sanderson & Porter .......... 37 
American Pipe Bend Mach. Co.. 64 Maring Wire CO......++.50++ 49! Sangamo Electric Co......... 25 
American Sheet & Tin Plate Co. 51 Maris Bros. «.. 6... .+ 6 +s ens te 66 | Sargent & Lundy ............ 37 
American Steel & Wire Co..... 49 Massachusetts Mach. Shop, Ine. 70 Sayer, E. Y. Eng’g Corp...... 37 
American Transformer Co..... 56 Master Electric Co... ....... 73 Scheidenhelm, F. W..... ae 
Anaconda Copper Mining Co.. 51 G Matthews Corp., iui <6.0 Pak os 53 Schweitzer & Conrad, Inc. se bares 10 
Anderson Mfg. Co., A. & J. M.. 58 oa — ¥: tbe ces ss 36 | Scofield Engr. Co............. 37 
Archbold-Brady Co....... bina ae etropolitan VICE “WOT. :s + oe = | Pree ees eéweede 3 
a e a Bala in. I 4 G. & W. Elec. Spec. Co........ 57 | Miami. Goncervancy. Dist. ....46, 47 wenn, 238 — Se 
Archer & Baldwin, Inc........ 3 G 1 . : Searchlight Section ..... ...38, 47 
Amol Oo...) saseatbesesas. 36 | Gannett, Seelye & Fleming, Inc. 36) Miller-Owen Elec. Co......... 43! Seguin, J. J......... D cinieniets 52 
Automatic Reclosing Circuit Garfield Mfg.:Co............ 50) Milliken Bros. Mfg. Co........ 53] gcheinert Co., R..... CS lara i 43 
Breaker Co... 5 ol. oko: ~ General Bakelite cave eh s 48 | Mincho & Phillips ;:.-...7....°36 Sessions Engr. Co 37 
cio ed all —eee a ye l ae “SP é 
General Electric Co.. ° « a,| Mitchell-Rand Mfg. Co........ 22] Sewickley Electric Mfg. Co. 58 
G ral P 1 29, = 31, 32, 33, = Moloney smlectric Ca... .ccces F.C. Shaw, Henry ae : fs a : : 54 
— — a r ee aa Morganite Brush A Ae 71 Shelton Electric Co........... 70 
mee eee rane 2 etree eae 6/6 o6 | Morse Chain Co. .......++++% 731 Sherman Mfg. Co., H. B....... 56 
Gregory Electric Co........... 40| Mueller’ Electric Co.......... 59 ‘ 9 
B Simplex Wire & Cable Co..... 24 
Mullergren, Arthur L........ 36] gmith Bdw. P 37 
Munsell & Go., Bugene «+++... 51) Smith’ Co. S. Moran’ ....... 63 
Babcock & Wilcox Co......... 62 Snook-Hillhouse Co........... 37 
Bakelite Corp. Pere ee eee 48 H Spaulding Fibre Co........... 51 
Baker @ Oo., The. ...<«s¢tvaeass 51 Spooner & Merrill ........... 37 
Baldor Electric Co..........s. 71 N Standard Steel & Beai.ngs, Ine. 73 
Bartlett Hayward Co........«. 68] Hackley Morrison Co......... 46 Standard Underground Cable Co. 49 
Bates Expanded Steel Truss Co.,B.C.} wan & Co., Stephen .......... 41 Star Electric Motor Co........ 70 
Bol@en Mig. Co... ssscveses 50 Harper & Taylor ............ 36] Nashville Ind. Corp........46,47| Stevens & Wood, Inc......... 37 
ae om Sh sent eee eees 67 Harris, Forbes & Co.......... 35] National Pole Co........e0-- 12| Steward Mfg. Co., D. M...,.. 48 
ery “e > Diu. Ge secs ew +4 Harze. LF. a ee ee ced 36 Naugle Pole & Tie Co......... 52 oe eae Pauvensagns ik 
Se SPP rr 5 i aywe ; ». . es 6 ‘ ‘ Pualn ibre Co...... unc ae ee 
Blake Signal & Mfg. Co...... ieee ie 50 on ar oa on) Melt BED... sscc0,. A eawaiee a ae 
Brenhoits, Trustee, Roy ..... 46] Hemingray Glass Co.......... 54] New ‘Pittsburgh. Coal Co eae 46 
Bristol Co., Bs toss aneaeawe 60 Hemphill & Co. Ine., ee he Newport Rolling Mill meh ce 48 
Bruce on s. s ls ge cipal 52) Hi-Voltage Equipment Co..... 53| Nordberg Mfg. Co............ 79 
—, ectric CO....+- reese 36 Holophane Glass Co.......... 18] Northern Engineering Works... 66 
VHCSDY secccoescoccsocesess OU! Hoosier Engr. Co.......eccee- 36 | Northern Industrial Chemical Co. 48 T 
Northern Pole & Lumber Co.. 52 
Nussbaum & Co., V. M....... 44] Taylor Instrument Co........ 66 
, aad Steam Turbine Co...... 63 
exas Creosoting Co.......... 52 
c I an Starr & Anderton, Inc.. 37 
omas & Sons Co., R........ 56 
Cameron Elec. Mfg. Co....... 71 inois Wi C + LU Thomas, Percy H............ 37 
Gemeron Fics, Mis; ,Co------- Jy | Minois Wire & Cable Co.....- 50 Torrence. J. Fen ia 4 
Century Electric Co.......... 721 Imperial Porcelain Works... .. B04 Obid’ Beams G6... 665d ebasd 57| Traylor Enger, & Mfg. Co..... 47 
en a COn ss eee eves a Indiana Rub. & Ins. Wire Co.., Oklahoma High Line Constr. Co. 36 Seemben ma uns es scees Fs 
ee Se eee eee ae 36 3rd Co Okenite Co; The. | a ieids 5's 0 « oj0/s 48 *C. + WO. « sisiee 
Chicago Fuse Mfg. Co......... 59] Ingersoll-Rand Co......... he bert Olean, Bradford Co. & Salamanca 
Chicago Pump Co.....,...... 60] Irving Iron Works Co........ 66 RE. wiebimsiwiayeeesccgpiowes 47 
Colonial Fan & Motor Co...... 72 Irvington Varnish & Ins. Co... 50 Ophuls & Hill, Inc..... cebusverne 
Combustion Engr. Corp....... 61] Ives & Davidson .........+.. 36 
Condensite Co. of America..... 48! Ives Mfg. Co..cccccece ae U 
Condit Elec’l Mfg. Co......... 57 , q as 
Cooper & Co., Hugh L........ 36 U. S. Food Prod. Corp. (Ill.).. 46 
Cutler-Hammer Mfg. Co....... 77 P Universal Crane Co........... 56 
Cutter Company ..cccescccecce 55 
ad Pacific Coast Steel Co........ 53 
Packard Electric Co....... «oe 56 
Paragon Electric Co.......... 56 
D , wen wag a ae hs See sees a Parsons, Klapp, Brinckerhoff & w 
Toh M nville,- Inc......... 26, 27 et) ete Pee a ee ee oe 37 
Tok = “gs Tt F ee es Cae = “7 Partridge Lumber Co., T. M.... 52] Wagner Blec. Corp. ........ 74-75 
Day & Zimmermann. Inc...... 36 Pe Sahn Pyke De 828 ease Payne Dean, Ltd............ 62 | ‘Wallace Co., Inc., J. V........ 44 
De Laval Steam Turbine Co... 63 Peerless Electric Co........+. 73) Ward Leonard Electric Co..... 58 
Delta-Star Electric Co......... 6 Pelton Water Wheel Co....... 63 | Waverly Oil Works Co........ 64 
Detroit Elec. Furnace Co...... 60 Phoenix Utility Co.......... 47| Western Electric Co.......... 13 
NE SE, Gee 2 ov sp dae Beas 73 K Pittsburgh Elec. Furnace Corp. 60] Westinghouse Elec. & Mfg. Co., 
Directory of Engineers .....36, 37 Pittsburgh Transformer Co.... 56 14, 15, 16, 17 
Dudlo Mfg. Co......ceeseees 23 . : Portland-Monson Slate Co..... 58] Weston Elec’] Inst. Co....¢... 28 
Duncan Elec. Mfg. Co........ 19| Kansas City Power & Light Co. 42) Power Machinery Ex....... mi 47| Wheeling Steel Corporation .... 48 
Kerite Ins. Wire & Cable Co.. 34] Power Specialty Co........... 65] White Ener. Corp., J. G....... 37 
Kirchberger & Co., Inc., M.... 48 Public Service Prod. Co....... 37] Wickes Boiler Co............ 62 
Klein & Cp. Mathes sce e se 46 Williams, Gardner S.......... 37 
oe _~ seat hs chi sbe@ee “4 Wireless Spec. Apparatus Co... 59 
uhiman ectric Co. .icvecoves O OG Oh RN he 6. ok B50. be we 37 
E 
Woodward Governor Co....... 64 
R Worthington Pump & Machy. 
Electric Bond & Share Co..... 59 GORD. 30s 6s Gdbbwswestsecec Oe 
Electric Furnace Constr. ©o.... 60 Railway & Industrial Eng. Co.. 54 
Electric Power Equip. Corp... 53 | L Randle Machy. Co......-.0- oo 47 
Electric Service Supplies Co... i Redmanol Chem. Prod. Co.... 48 
Electrical Development & Mach. oS ae ae on ee ee 44.46] Reed, W. Edgar ............. 37 
TO, on inaid oan eect ake 52] Lapp ieliahie Dn. TG. «sm nes 54] Reliance Elec. & Engrg. Co... 72 Z 
Electrical Engineers Equip. Co. 8} Leach Company ..........e.. 62/ Reparit Mfg. Co...........0. 50 
Electrical Testing Lad. . cB «\: 36 | [A EAD. vs ce esas ass 70 Reynolds Elec. Co............ 72| Zelnicker in St. Louis........ 46 
Siectrical World ke, a .n.afeies an | Lecourtenay OO toh sm eb se neees 60 | Ridgeway Dynamo & Eng..Co.. 64] Zernickow, O. ..........e00. 70 
Electro Dynamic Co.......... eS | Sat tet A te A 36‘ Riley Stoker Co., Sanford..... 32' Zobel Elec. Motors Co....... - 70 








1911 






; ; 1911 
ve Goneratorone ae Frequency changer sub- 
ine Generator—one : t ' 
e five verticals in 7 


station with H type Oil 
Circuit Breakers in 
Schuylkill Station 


ylkill Station 
el 
Schuylkill Station 


~ The Philadelphia Electric Company , 
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1911 
Originally Type H-3 
Oil Circuit Breakers in 
Schuylkil) Substation, 
changed over to H-203 
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1916 


One of two Synchronous Phase Con- 
verters, 5000-kv-a., which balance a 
single-phase railway load on the three- 
phase system. In Schuylkill Station 


1915-16 


37 30,000-kw., 25-cycle, and 35,000-kw., 


° ‘ 60-cycle Turbine Generators in Schuyl- 
64 4 kill Station 
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1915-16 


Exciter and Booster 
Sets, for KR System, in 
Schuylkill Station, 
Some H type Oil Circuit 
Breakers in the back- 
ground 


1915-16 


Installation of two Gen- 
erator Voltage Regula- 
tors and four Voltage 
Balancer Regulators 
in Schuylkill Station 


















1917 
Type H-6 Oil Circuit B-eakers used as selector 
“switches on bus tie transformer banks, 
» Schuylkill Station. To be changed to H-206 


a me 


Type FKO-39 Oil Circuit Breaker being 1917 C 
installed at Schuylkill High Line Sub- 73,000-volt Type FKO-26 Oil Circuit ty 
station on 66,000-volt generating station Breakers on generating station tie lines re 
tie lines —_s at Chester High Line Substation ac 


GENERAL 





a — a A 















1918 


Type H-6 Oil Circuit 
Breakers on 13,000-volt 


1918 


\000-kw. Turbine Gen- 
tors in Chester Sta- 


ster 
n, in 








ion, rt ini, aii lines, located on second 
reuit & wo : floor of switch house in 
ack. fpigher kv-a. rating are Chester Station 


ng installed 
Chester Station 


Mare Philadelphia | fouaut 4 QvEVD PAUL 







Turbine Generator Field Rheostat 
located on mezzanine floor, Chester 
Station 


DMs. 4.2 6.0 6 0-8 2 6 © 







1920 
. Direct-current power 
a 3 room in Delaware Sta- 

7) 5 tion. showing two 300- 
- ees StF kw. Motor Generator Ae 
Sets and a 200-kw. Set One of the bus section- 
alizing Reactors, which 
give 5% reactive drop at 
33,333 kv-a., Delaware 
Station 
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Compartment showing 
two G-E Reactors with 
resistors located on re- 


actor floor, Chester Sta- 
tion 














1920-23 


Turbine hall in Delaware 
Station showing five 
30,000-kw. G-E Turbine 
Generators. Above, the 
Voltage Regulators 








1920 1920 
In the coal tower, Delaware Station, & 


View in water screening basin, Delaware 
Motor driving coal crusher 


Station, with six screening equipments 
driven by G-E Motors 


GENERAL 










1923 


One of two air compres- 
sors in Delaware Station, 
driven by G-E Synchro- 
nous Motors 


1923 
Showing one of the 18 
G-E Direct-Current 
Stoker Motors in use in 
Delaware Station 












1921 i 5. 3 = 
lo-kw. Battery Trickle Charging Set in) 
__ Delaware Station a 





DS 
r 


The § 








laware 
+ five 
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rs 





1923 1923 
ation, 6 View in basement of Susquehanna Sub- Six 4000-kv-a Transformers, 13,800 /27, 
station showing transformer blowers 600 volts, at Delaware Substation. 
driven by G-E Motors and Control These supply a neighboring public utility 
through submarine cables 
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1922 


Type H-203 Oil Circuy; 

Breakers used on 13,200s 
volt lines. They feeg® 
to transformer banks ig’ 
Race Substation , 












1921 


Converter room in 
Franklin Substation 
showing G-E Synchro- 
nous BoosterConverters, _ 


) 

















Air Blast Transformers, aee Sy . / 
and Field Rheostats. A “"Typicat-Phitad elphi El ; | 4 
typical Edison system ypi ; ' — 
substation er A-C. Substation : ‘e , a . \ 


tal 


— 
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1924 


G-E Voltage Regulator 
of new design in Hunt- 
, ing Park Substation 


Through the P-E with G-E 












1911 


Feeder Voltage Regulators in Ontario 
Substation, showing early construction 





2400-volt Feeder Voltage Regulators 
with steel barrier protection in Hunting 
Park Substation. Also Type H-3 Oil 
Circuit Breakers and G-E Control Panels 


GENER 













ae ompression Chamber 
y ‘ft jghtning Arresters on 
ante “9400-volt distribution 
* Wh ecuit 





Typical installation of 
constant-current Street 
Lighting Transformer 









Pole top G-E Transformer installation 
for distribution from 13,200-volt primary "= 
system bet 





Through the P-E with G-E 
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Bas, 
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ee oe 





Portable Kenotron Cable Testing Set 
being used to detect cable faults well in 
advance of breakdown in service 


Underground installation of six D&W 
Subway type Oil Fuse Cutouts. Inset 
shows close up © 
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Section of general test- Watthour Meter Test- 
~ ing laboratory in the P. E. SERVICE began about thirty years ing, one of the many 


Central Service Buildi . + : . . 
ae ago. Today it is synonymous with good ey iggy tr 
service, for which the Philadelphia Electric Building 


Company has built up an enviable reputa- 
tion. At the same time great economies 
have been effected, as manifested in the 
company’s voluntary decreases in rates dur- 
ing recent years. 


In establishing this excellent operating rec- 
ord, throughout its entire development, G-E 
Equipment has played a prominent part as 
portrayed on these pages. 
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ELECTRICAL WORLD 


Paranite finish on code 
wire is the last of a num- 
ber of details of manufac- 
ture that are all “better 
than code requires.” 


The outside of any Paranite 
wire is smooth, uniform, 
dry, and flexible. 


This sounds simple as you say 
it, for it’s what the user needs. 
With Paranite wire the braided 
cover is impregnated with a 
superior grade wax compound, 
and the last coat is polished. 


The outer finish is only a detail but 
it indicates Paranite superiority 


Because of these details, the 
compound never comes out of 
the braid and never gets sticky. 
The workman’s hands are not 
smeared up with the compound, 
and the braids are never left un- 
protected by loss of the com- 
pound. 


The better finish of Paranite 
code wire is only the outside 
indication of extra quality that 
goes all the way through. For 
33 years Paranite wire and cables 
have been consistently ‘better 
than code requires”’ and all that 
the job requires 


INDIANA RUBBER & INSULATED WIRE CO. 
JONESBORO, INDIANA 


63 Vesey St. New York City 
810 Marquette Bldg. Chicago 
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he  'BLECTRICAL WORLD 


Use Bates Poles for Substations or 


Transformer Racks! 


Bates Expanded Steel Poles are adaptable for 
every pole purpose! For transformer racks and 
outdoor substations they give an unusually 
clean cut and sturdy frame. 


The small illustration is of a transformer rack 
of the usual type in use by industrial concerns, 
while below is shown an outdoor substation of 
the Ohio Public Service Company at Mansfield, 


Ohio. 


La ates engineers will be glad to work with your 
cngineers on your present pole requirements. 


Be. seconde ct russ @. 


Illinois Merchants Bank Bldg. 
Chicago, Ill., U.S. A 
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